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The improvementa and modificatioria which have recently 
takeu place in the munagemcnt of fractures and dislocationH, 
acd the fact that the ordinary text-hookB to be found in every 
physician's library contain too little on the nature and treat- 
ment of these lesions, and the special ti-i^atises too much, have 
induced me to venture upon the taak of preparing a work 
Bpecially adapted to the wants of the great mass of medical 
men. 

Accidents involving fractures and dislocations commonly 
fall into the hands of the nearest and most available practi- 
tionerB, who may need practical suggestions in regard to the 
most approved methods of treating this class of injuries, 
especially as such accidents froijuGntly involve great profea- 
eioual responsibility. 

On account of the roller bandage being too often applied 
improperly, I have endeavored to enforce a due consideration 
of the dangers attendant upou its careless application; and 
have urged the importance 'of employing as light dressiiigs 
in each lesion as are compatible with efficiency. 

Lotions of viirioua kinds which have generally been used 
in the treatment of fractures do not meet with my approval, 
for the reason that they induce vesications and render the 
patieut uncomfortable in many ways. A bandage which ia 
occasionally wetted will not maintain equable pressure, and 
may become the source of perilous constrictions.. 

In treating fractures of the lower extremities, neither the 
double inclined plane nor the long straight splint, secures sat- 
isfactory results, therefore I have recommended the " natural 
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method" of producing extensioa and counter-extension. 
The cleverly constructed specimens of mechanical art which 
have lately been invented to obviate shortening, may gratify 
the taste of those who have ample means to invest in novel- 
ties ; but the majority of medical men can not aftbrd to pur- 
chase more apparatus than may be absolutely needed, conse- 
quently I have depicted and commended the simplest methods 
of treating fractured limbs. I have not advised the use of 
any appliance that could not be extemporized from materials 
to be found in every farm house. " Sets " of splints and ap- 
pliances serve to make a show in a physician's office, but only 
a few pieces in each are of any practical utility, even if fur- 
nished in assorted sizes. A moulded or carved splint, though 
made especially to fit a case under treatment, will soon become 
inapplicable from increase or subsidence of swelling. A 
splint carved into grooves and ridges with the design of con- 
forming to the natural outline of the arm, wrist, and hand, is 
calculated to deceive the unwary into the neglect of more 
simple means, which, if rightly applied, will answer better 
purposes. It is therefore advised that the surgeon construct 
from thin boards of soft wood, such splints of requisite width 
and length as each case may demand. 

I have designed most of the illustrations, and in no instance 
is a topic introduced for the purpose of exhibiting an old pic- 
ture; and no subject is distorted to meet the requirements of 
obsolete diagrams. 

In Part Second, well directed eflTorts to reduce dislocations 
by what has been called the "manipulating plan," are en- 
couraged as a substitute for the more dangerous method of 
overcoming displacements by the aid of pulleys and other 
mechanical means for multiplying force. Since the introduction 
of ansesthesia into surgical practice, there is less need of vio- 
lent measures to replace luxated bones. It is now known that 
obstiicles to the easy return of a displaced bone, consist essen- 
tially in tense tissues which can generally be rendered lax by 
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changing the position of the dislocated limh. However, it is 
not to be understood, if a displaced bone can not be reduced 
bj manual dexterity alone, that no other menus are to be 
tried. But the manipulating plan in intelligent and persever- 
ing hands, has been so generally successful, that it would be 
rash to try harsher means until repeated and varied trials of 
the "physiological method" have failed. 

In preparing this work on Fractures and Dislocations, I 
have taken the liberty of drawmg from every available source 
of information, and have not always given credit for material 
employed. This omission did not arise from a reckless dispo- 
sition to appropriate the ideas of others; but in an early 
attempt to give each author his due, I found that A had drawn 
from B, and B from C, and so on, and therefore I abandoned 
an undertaking which at best must have been imperfect, 
laborious, and unsatisfactory. 

In presenting this book to the profession, it is with no in- 
flated estimation of its merits; indeed I know it has glaring 
defects, — some of which may be placed to a lack of time for 
carefully correcting and amending what has been prepared 
amid countless interruptions, and during the busiest of pro- 
fessional life. Whether it will accomplish what I have de- 
signed, time and readers must decide. It is oftered as a guide 
to the multitude of practitioners scattered throui::h the coun- 
try, who have comparatively limited facilities for becoming 
acquainted with the best methods of treating a cliuss of inju- 
ries which often baffle the most experienced surgical talent. 
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The bones preserve the outline of the human figure, giving 
support and protection to the soft tissues ; and serve the pur- 
pose ofl levers upon which muscular force is displayed. Hav- 
ing a large proportion of earthy matter in their composition, 
they are necessarily brittle, breaking under the influence of 
unusual forces, directly or indifectly applied. 

When a muscle, tendon, ligament, or other soft structure, is 
mechanically separated, the injured part is said to be torn, rup- 
tured, or lacerated ; but the forcible separation of a bone into 
two or more pieces, is always called di fracture. 

Bones are organized structures ; when they are broken, the 
reparative processes can mend or consolidate the fragments, 
rendering a fractured arm or leg as strong as ever in the course 
of a few weeks. That the uniting forces may be as efficient 
as possible, the fragments of bone must be kept in opposition. 

The healing action firmly joins the pieces after they have 
been adjusted and retained in their places; and it is the office 
of the surgeon to place the broken parts in their right posi- 
tion, and to hold them there by the use of such appliances as 
the nature of each case demands. 

Fractures vary in extent and direction, and the forces act- 
ing upon the fragments produce a variety of deformities, there- 
fore it becomes important to draw distinctions between them, 
and to lay down some definite rules for their recognition anc* 
successful management. The principles of diagnosis and treat- 
ment have become so well established that the surgeon who 
fails to perform his duties according to the most approved 
rules, is held responsible for such defects and deficiencies 
as are justly chargeable to his negligence or ignorance; 
2 (17) 
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and Jlie practitioner of medicine and surgery cannot undertake 
to treat a fracture without placing his professional reputation 
in jeopardy, and assuming the risks of vexatious and expen- 
sive litigation. 

Fractures are primarily divided into two classes, the sin'ple 
jumI ilic c(jfn/foaniL In a simple fracture tlje lesion is uueom- 
|»licated with injuries of the soft tissues. A compound 
IVacturc has for its essential character a wound of the skin, 
with which the fracture communicates. There are two ways 
in which the wound may be produced at the time of the acci- 
dent : — from without, by the direct force which fractures 
the bone ; or from within, by the end of one or both fragments 
being thrust through the soft parts, either by the continu- 
ance of the original force, or by the weight of the body. TJie 
latter mode is the more frequent ; consequently compound 
fractures are more common in the leg than in any other part 
of the body. If caused by direct force the contusion will be 
considerable, and likely to be followed by inflammation, suppu- 
ration and sloughing; if simply incised or lacerated by the pro- 
trusion of a sharp fragment of bone, the wound may unite by 
first intention, converting the compound into a simple fracture. 
It may be remarked in this connection, that a fracture, simple 
at first, may be rendered 'compound by ulceration of the skin 
over a broken subcutaneous bone, as in oblique fracture of the 
tibia; and by the formation and bursting of an abscess at the 
seat of injury. 

The partial fracture exists only when a portion of the bone 
breaks, the fracture stopping before it extends completely 
through its substance, so as to leave the fractured portions still 
continuous in some part with the rest of the bono. This has 
been graphically called the "green-stick" fracture. In the com- 
plete fracture all continuity is destroyed, and the portions of 
bone are separated from one another : in the 'former kind the 
limb seems to be bent, while in the latter there is generally, 
though not always, more or less displacement of the fractured 
ends, giving the limb an angular, twisted and strongly marked 
deformity. The partial fracture is exceedingly rare, the com- 
plete very common. 

A fracture is said to be comminuted^ when the bone is broken 
into many small pieces, some of which are often completely 
separated from the periosteum, losing all source of nourish- 
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ment, and requiring to bfi removed either naturally or artifici- 
allj, before ^e otber fragments can unite. 

A complicnlcil fmctui-e denotes tbo additional lesion of an im- 
portant blood-vessel or nerve, or the extension of the fracture 
iiito a neighboring joint. Fractures are not unfruquently 
attended nith such serious complicatious that death is the re- 
sult. 11' a fracture extend into a joint, tbo high degree of in- 
flammation, and the interference of the reparative material, 
often bringabout partial ovcomplete anchylosis. Acompound 
fracture in necessarily complicated; the flesh is lacerated or 
contused, rendering tlie injury very serious in ita nalure. A 
fracture complicated with much bruising and laceration of the 
soft parts, requires a long period to undergo reparation. The 
primary shock, and the subsequent suppuration, tell upon the 
patient's health ; and the pus and debris about the ends of the 
bones, prevent a speedy union of the fragment*. 

The fragments of a simple, uncomplicated fracture.ordina- 
rily become consolidated in live or six weeks, yet as many 
months may be consumed in the repair of a compound injury 
with perverse complications. 

The direction a fracture takes may be oblique or tran-werse, 
though the line of separation, in a strict BcnsG of those tei-ma, 
is rarely the one or the other. The manner iu which the in- 
jury is received, has some influence over the direction of the 
fhictnrc. Direct violence produces fractnrea more transverse 
than oblique; and an indirect foreciis when a person in a fall, 
strikes upon the feet and receives a fracture of the leg, favors 
obliquity in the line of sepamlion, especially if the fracture 
occurs to the shaft of the hone. Fractures near the extremities 
of long bones, aud in the flat, and irregular ahaped, as the acap- 
ulie and vei-tebrw, are apt to be moi-o transverse than oblique. 

W hen the lines of separation radiate from a central point of 
the bone, at which the violence was received, they are regarded 
bssteltiile; and when the broken ends of bone are full of spicula 
or serrations, which may interlock like opposing teeth, the frac- 
ture is dentate. 

The course of the fracture has a bearing on the reduction of 
the fragments, and their retention in apposition. Transverse 
fracturca, especially if they be dentate, when once reduced, are 
not easily dispLiced ; and these conditions often present obstacles 
to ready reduction. If the line of separation be oblique thfl 
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reduction is not difficult, but there is a disposition on the part 
of the fragments to slide past each other. 

As may naturally be supposed,, all bones are not equally 
liable to fracture. Some are more exposed to injury than 
others, and some are increased or diminished in strength by 
their shape. It is plainly observable that the long bones are 
the most frequently fractured, while the short ones are com- 
paratively seldom broken, and always by direct violence. 

Thei*e are certain morbid conditions of the bones which ren- 
der them unusually fragile. Rickets, caries, necrosis, cancer, 
scrofula and syphilis, may so affect the bones that they are lia- 
ble to break from very slight causes. A dozen fractures, occur- 
ring at different times, and from trivial forces, have been 
treated in a boy under twelve years of age. Three of them 
were of the right humerus, and occurred in the act of throwing 
a stone. Esquirol possessed the skeleton of a woman, in which 
the traces of more than two hundred fractures, occurring at 
different periods, could be counted. The peculiar liability to 
fracture in the bones of certain individuals does not necessarily 
retard the uniting process. In some instances the recovery is 
unusually rapid. Stanley records one case, however, in which 
it was difficult to obtain a union. 

There is a tendency to fracture in old people, from the 
fact that their bones become chemically altered ; the earthy 
matter predominates over the animal, a condition which favors 
brittleness. In young people, the disproportion in the compo- 
nent parts is reversed ; the animal matter predominates, so that 
the bones bend under the weight of the body, or under the 
action of the muscles. Children with bow-legs usually have a 
deficiency of lime in the skeleton. 

A disproportion between the strength of the bones and the 
power of the muscles also predisposes to fracture. Great mus- 
cular development, coupled with a rapidly acting nervous sys- 
tem, may prove too powerful for slender bones. The hume- 
rus and the femur have both been broken simply by muscular 
exertion. The olecranon, patella, and the os calcis are levera 
which, while endu/ing violent and sudden forces from the mus- 
cles acting upon them, are occasionally broken. Few bones 
are placed at such disadvantage for resisting muscular action. 

Tables drawn up to exhibit the comparative frequency of 
fractures in the different bones, vary somewhat. According to 
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Bome auttiors the riba are tlie most frequeutlj fractured; the 
clavicle scatidiiig next in the order of frequency; the radius 
taking the third place ; the humerus the fourth ; the femur the 
fifth; the lihnla the sixth ; and the tibia the seventh. Both 
bones of the leg ai-e broken at the same time more frequently 
than either singly. Accoi'dlng to my own observation and 
experience the radius is the most frequently broken, the clav- 
icle next, and the ribs take the third place. 

When a bone breaks at the point where force is applied the 
fracture arises from direct violence ; a fracture of tiie radius or 
humerus arising from a fall on the hand, is said to be by coun- 
ter-stroke (eontre-coap), or indirect violence. A person falling 
from a height and striking upon the feet, does not sustatn a 
fracture of the calcaneum or metatarcial bones, but the force 
is transmitted through the foot to the tibia, or even through it 
to the femur, and acta indirectly to a degree that severs one of 
those loKg bones at a weak point. The radius commonly 
gives way, fi"om indirect violence, near its lower extremity; 
the humerus at the external condyle; the femur just below the 
trochant«rs, the tihia through its lower third. The fibula is 
often broken by a twisting force in the fall of the body to the 
ground after the tibia has yielded to the counter-stroke. It 
ia reasonably supposed that miiscular tension has Bometliing 
to do with fractures commonly considered as taking place 
from indirect violence, for a dead body may be let fall the 
same distance and it will receive no broken bones from the 
counter-stroke. The loose and passive condition of the bodies 
of drunkards seems to shield them from fractures while sus- 
tuning fearful falls. 

A person in falling from a height, often seizes at some object 
to arrest his descent, or strikes some object on the way down, 
either of which imparts a whirling motion to the trunk, bo 
that in accounting for the injury upon the theory of counter- 
stroke, the compound motion should be estimated. 

The great degree of bruising of the soft parts, with ecchy- 
mosia, is BulHcient in some situations to prevent the fracture 
from being discovered. This is often the case in crushing 
injuries of the hand or foot. Direct violence of a crusbitig 
nature, applied near the joints, may break the articular surfaces, 
causing effusions and swelling which tend to obscure the real 
nature of the iiyury, 
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SIGNS OF FRACTURE. 
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The Bymptoms of fracture are quite distinct and reliable. 
The patient hears a snap at the time of receiving the injury, 
and feels such a piercing pain, that the nature of the lesion is 
impressed upon the mind of the sufferer. Loss of power in 
the part implicated, and unnatural mobility at the point of 
injury, causing the limb to assume unusual twists and angular 
deformities, are peculiar to fracture. Crepitus, when it can 
be elicited, is the most decisive of all the signs of fracture. 

The snap, whether heard by the patient, or by persons who 
chance to be near, is a symptom of some value, though the 
sound may be produced by other causes, such as the rupture 
of tendons, ligaments, or the breaking of a stick or other for- 
eign substance at the time the injury is received. It is almost 
impossible for a fracture to occur without a loud and distinct 
snap being produced, yet the sound is heard in only a small 
proportion of cases. 

Pain is not a reliable sign of fracture, for it is sometimes 
slight, being scarcely complained of unless motion be imparted 
to the fragments. However, in most instances, the pain is so 
acute and agonizing that it calls forth cries of distress, elicit- 
ing the deepest sympathy. In fractures that have existed 
several hours, the swelling having checked the preternatural 
mobility and masked the deformity, the pain which may be 
produced by motion, becomes a valuable diagnostic sign. If 
the finger be passed slowly and carefully over the whole length 
of the suspected bone, the absence of all pain on pressure 
proves its integrity, unless the parts have been subjected 
directly to external violence. On the contrary, the existence 
of pain, more or less severe, at a circumscribed spot, would 
afford strong presumptive evidence of fracture. 

(22) 
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Los3 of power iu a limb is not necessarily a diagnostic aign 
of eousiderable importance. A patient with a fractured radiua 
can often use the hand to the astonishment of bj-etanders 
who afterwards learn the true nature of the injury ; a broken 
fibula 'Iocs not always restrain a patient from walking; and a 
man with a fractured cervix fomoris has been known to use 
the limb with n freedom truly puzzling. The impaction of 
the fragments ami tlio interlocking of the serrationa may 
account in part for these seeming anomalies or inconaiatencies. 

It is certainly true that in most instances fractures iullict a 
notable hindrance, or an entire incapacity, of motion iu the 
limb. The patient generally esi'resses his inability to use the 
fractured limb, and refuses to make even modemte etibrt, 
being intuitively conaeious of the loss of power. 

The BWellhiff attendant upon a fmctured-iiijury may take 
place immediately, or not be marked for several days. At 
the instant of fracture thei-e ia often, but not always, an 
effusion of blood around the fragments, and an extravasation 
into the surrounding tissues, constituting strictly an interual 
eccliymoaia, which may not betray itself unless the tissues are 
laid open. This eft'uscd or extravasated blood, especially in 
elderly patieuts, Suds its way gradually to the integumenl» 
at quite a distance from the seat of injury, discoloring the 
limb to an extent which excites alarm. 

In fractures commuiiicutiiig with a joint, the blood mixes 
with the synovial fluid, and contributes not a little to the 
general tumefaction. The swelling following a fractured 
patella may be so great that,if the injury be not seen fortwo 
days after the accident, it ia very diflicult to determine the 
uature of the lesion. The saiiie obscurity attends fractures 
into, or near all the joints, if the patient be not examined 
soon after the accident has occurred. 
" Preternatural mobility is a characteristic sign of fracture. 
To develop this decisive diagnostic symptom one fragment 
must be held fixed while the other is moved in ditferent 
directions; the limb ia then obaerved to bend, the angle being 
at llie Boat of fractnro, indicating, at once, a solution of cou- 
tiuuity in the bone. In the clavicle, the mere weight of the 
shoulder will produce tlie angle, and it" the arm be grasped 
and moved up and down the mobility can be readily discov- 
ered. 
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Motion can be easily produced in the shafts of the long 
bones, which have been fractured, but it is not so readily 
demonstrated when the solution of continuity is near joints. 
The portion of bone connected with the articulation, is so 
small or short, that it can not be easily fixed so the long frag- 
ment can be moved upon it. And then, the natural move- 
ments of the joint in such immediate proximity to the frac- 
ture, tend to obscure the mobility peculiar to the lesion. In 
fracture of the radius through its carpal extremity, verj^ little 
mobility can be developed by manipulation of the parts. 

Displacement of the fragments is betrayed by the change in 
the form of the limb; often an experienced surgeon can at a 
glance divine the nature of the injury by the deformity. It 
would be unsafe to trust too much tofii^st appearances; the 
deformity might be due to luxation or to a severe contusion. 

If a fractured limb present a bend or angle at a point where 
none should exist, the sign is valuable. One fragment resting 
in front or to one side of the other, constituting a salient 
projection which can not only be seen, but felt as the tingera 
are pressed along the bone, is quite decisive as to the nature 
of the injury ; deformity by rotation, as when the hand 
gr foot is twisted around into an awkward position after frac- 
ture of the arm or leg, indicates what kind of an injury has 
been sustained. Shortening of a limb, which can generally 
be determined by measurements between prominent points in 
the skeleton, is a sign of great value in establishing a diagno- 
sis. If there be no displacement, the spicula of the fragments 
hold each other interlocked, so that no shortening is percep- 
tible. Fractures of the olecranon, patella, and os calcis, are 
apt to be attended with a considerable degree of separation 
between the fragments. Muscular action is the cause of this 
displacement, and it always produces more or less deformity 
after fractures ; it twists fragments of the fibula away from 
each other ; and in fractui^es of the forearm, it drags the frag- 
ments of the radius and ulna into contact with one another, 
and if the pieces of bone be not kept in their proper relations, 
all the fragments may be so united as to prevent rotation. 

Crepitus is a grating sound, produced by rubbing one frag- 
ment of bono against another. It is the most positive of all 
the signs of fracture, though, unfortunately as a diagnostic 
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symptom, it cau not always be elicited on accouut of the inter- 
locking of the ends of the fragments. 

If there be much soparatioa between the fragments, aa 
tlicre usnaliy is in fi-acturea of the patella, crepitus can not, 
for obvious reasons, be elicited ; and extensive oveHnpping is 
also opposed to the production of crepitation. A cnagulum 
of blood, piece of niuscle,or other soft tissue interposed between 
the einU of braken bones may interfere mechanieally to prevent 
crepitus ; and many other conditions are oppoeed to tlie suc- 
cesa of etiVirta designed to eiiett crepitation. 

It often happens in fractures through the neck of the thigh 
bono, tJmt free motion can Ije produced, yet no crepitus ia 
elicited, one portion of bone being drawn up beyond the other. 
In tlicso cases if the limb be extended, so as to bring the 
ends of the fragments in apposition, and the leg be rotated, 
a distinct crepitus can he obtained. 

1 n the miyority of fractures the crepitus can be distinctly 
felt and heard ; therefore aa a sign of fracture it is extremely 
valuable. To the patient and bystanders, who hoar the crep- 
itation, the sound is particularly convincing. The surgeon 
etyoys a double satisfaction in the sound, for it not only gives 
decisive evidence of the nature of the injury, but proves that 
the fragments are in Juxta-position, no muscle or other struc- 
ture intervening. 

The snapping of tendons, and thecrackling of onipbyecma- 
toua tissues, resemble slight or indistinct osseous crepitus, yet 
the surgeon, manipulating the injury, /efts rather than hears 
the crepitation, and judges or discriminates by that sense. 
Crepitus can be made most distinct soon after the reception 
of a fracture ; the changes which take place in the course of 
the inflammatory stages of the itijury, and the healing pro- 
cess, thwart all efturts to elicit crepitation. 

Fractures are often dangerous injuries. The violence pro- 
ducing them may bo of such a nature as to lacerate the soft 
tissues, and to intiict the moat serious wounds. The sharp 
ends of the fragments sometimes sever or puncture large 
blood-vessels, and destroy the integrity of important nerves, 
subjecting the parta involved to the dangers of gangrene or 
extensive sloughs. Not unfrequently an injury involving a 
fracture, is of such a serious nature that amputation becomes 
imperative. Fractures extending into tiie joints always excite 
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the. gravest apprehensions ; they may turn out well, yet there 
is no certainty of a perfect result. Partial or complete anchy- 
losis is a common sequence of fractures involving an articula- 
tion. 

Other injuries often simulate fractures, therefore the surgeon 
must discriminate between the symptoms of dislocations, 
sprains, fractures, and other lesions. A differential diagnosis 
cannot always be made out until the patient is placed under 
the influence of chloroform. The peculiarities of dislocation 
must be well understood, or the differences between the signs 
of the two injuries will not be apparent. It inust be known 
that a fractured limb is characterised by unusual mobility, 
and that a dislocated one is unnaturally rigid ; that a fractured 
bone is easily reduced but it will not stay in place, and a dis- 
located one is difficult to reduce, but once returned to its nor- 
mal position, it will generally stay there. An examination 
and comparison of the most prominent processes, in fractures 
near the joints, may preclude error of diagnosis. In a severe 
bruise or strain the real condition of the injury can be deter- 
mined by a negative method of examination and .reasoning. 
If it be satisfactorily demonstrated, in a doubtful case, that 
neither a fracture nor a dislocation exists, the logical conclu- 
sion is that the lesion is a sprain, bruise, or contusion. 

Children sometimes receive serious injuries that are exceed- 
ingly difficult to recognize. They are unable to tell how the 
huits were received, or to give an intelligent' explanation of 
the pain or other conditions of the parts implicated in the 
injury. Their fright, sobs, and agitation, thwart the best 
directed efforts to understand the nature of the accident ; 
sometimes it is best to postpone the examination until the 
child has recovered from it-s nervous condition. 

Incomplete fracture, when it exists, and that is seldom, must 
necessarily be confined to the young. The bones of old sub- 
jects, from the amount of earthy matter in their composition, 
break like a dry stick. The bones of the arm are most liable 
to the partial or "green-stick" fracture (Figure 1). The 
humerus, during childhood, has been found bent. It then 
otters considerable resistance to straifirhteninfi: or reduction. 
The child is averse to motion in the limb, and guards it 
against subsequent injury. An attempt at quick and forcible 
reduction may complete the fracture. 
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Fissure of a bone is commonly an obsgure injury to diag- 
Fio. I. uose. In most inatiuices of suspected tissur« the 
evidence must be fonnded on what is little better 
than eoujectnre. The bone could not well bo ila- 
snred without tearing the jierioatenm and the 
medullary nieinbi-iine ; and thf siiflering would he 
long continued. The danger of these wisea ie 
, illustrated by an example from Duverney. A man 
jived a kick from a horse on the center of the 
I left tibia. This was followed by severe pain anil 
sloughing of the skin, which, however, readily 
healed, and the patient weut about as cured. 
Three month:i later he was agaiu confined to his 
bed by the accession of sudden, auute pain. After 
much ineflbctual treatment by emollients, Ihe bone 
was exposed, an da long deep tiseure was found, tliu 
edges of which were raised twice, giving exit, on 
the second occasion, to pus. Subsequently the 
^Sic'k-'fniclufe? i>one WBS trephined, and an abscess laid bare in 
the medullary cavity. 
Railway accidents produce fractures which, from their com- 
pliuations, and serious luiture, deserve to be considered by 
thoraselves. The severer forma of injury, from the paralyz- 
ing character of the shock, and the number of parts impli- 
cated in the lesion, are apt to terminate fatally. An arm or 
leg, suffering from fracture by a rail road accident, ia generally 
80 hsdiy bruised and mashed, that it may require amputation. 
In 1868,Dr. C. E. Witham, of Walton, Iowa, was called to 
take professional charge of a man who received a fracture of 
. both bones of the forearm while shackling oars. In the 
coui'se of twenty hours from tlie time of the accident, reac- 
tion having taken place in the entire body except the injured 
limb, which remained cold and pulseless, the docter in eou- 
aultation with two other physicians, decided to amputate the 
arm. The injury was of such a crushing character thai it 
waa presumed the limb would slough, and greatly oiulanger 
the patient's life. The three medical men in council, hud no 
mis^vings in regard to the requirements of tlie case. There 
seemed to them an imperative necessity for amputation, and 
they accordingly removed the limb. The patient made a good 
recovery, and for tlie time appeared satisfied with the opera- 



28 Fractures. 

• 

tion ; but some rival physicians got posession of the amputa* 
ted limb, and injected the arteries ; the vessels proved to be 
uutorii, at least they sustained an injection. The young 
man who had lost the arm was made to believe that his limb 
had been needlessly sacrificed, aud, therefore, sued Dr. Witham 
and his associates, for damage to the extent of ten thousand 
dollars. 

A breakman on a freight train gets a leg or an arm broken 
by the moving cars, or receives a crushing injury by being 
thrown from his position. The shock may be so great that 
he will never react ; or he may die from a multiplicity of in- 
juries, that do not manifest themselves at firet. A question 
arises, in the contemplation of these terrible injuries, what is 
best to be done ? Ordinary rules applicable in surgical injuries, 
fail to riieet the exigencies of the cases. A conservative 
course, which in ordinary accidents succeeds so well, too often 
fails in these dangerous injuries. To attempt to save a limb 
that has suttere<l a compound, comminuted, and complicated 
fracture, may result in the sacrifice of life. 

Threshing machines, sorghum mills, and other modern 
agricultural implements, to say nothing of the powerfully 
moving machinery of our great manufactories, are constantly 
producing fractures and other injuries which tax the skill and 
ingenuity of the most experienced surgeons. 

If the principal arteries and nerves of a limb be lacerated 
or severely injured, the hojie of recovery without amputation 
quite frequently proves illusive. However, in doubtful cases 
it is well to wait for reaction and other recuperative signs. 
There is danger in resorting immediately to operative meas- 
ures. While a patient might not kuow that be had lost a 
limb through surgical incompetence, there is an awful respon- 
sibility in the procedure which a lively conscience could not 
easily endure. ^^Did I sacritice a limb that might have been 
saved ?" 
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PROCESS OF union. 



The dearth of o|iportunit!03 fov examining broken bonea 
during their varioiiB stages of repair, has prevented that 
thorongh knowledge of the changes taking ^ilace from day to 
day during the healing process, which is so interesting and in- 
Btnictive. Experiments upon animals Lave contributed 
something to a better iinderatanding of the subject, yet vary- 
ing conditions have stood in the way of rigid comparisona. 
In man, a steady unvarying conrae of repair is not to be ex- 
pected in all cases. One person with fracture of the tibia 
may walk on the limb in five or aix weeks from the accident : 
aanther person, with a siniiliar fracture, and every condition 
seemingly as favorable, may not walk for three months : in 
fact, no bony union may take place, the patient having to 
hobble about for the rest of life with a false-joint at the seat 
of fracture, the connection between the fragments teing lig- 
amentous and not osseous. 

In the simplest forms of fracture, where the periosteum ia 
not mueli damaged, and the soft tissues are not severely 
bruised, the healing process sets in earlier and terminates 
Kooner, than in compound, complicated, and comminuted 
(ractures. The effusion of considerable blood is an obstacle 
to early efforts at repair. If the periosteum be stripped from 
the fragments, and torn inio ebreds, the course of recovery 
will necessarily be prolonged. 

During the tirst few days the inflammatoi^ action runa 
high, and the swelling and local disturbances create serious 
trouble. The swelling may commence as soon as the accident 
occure, or come on anytime within a day or two. The violence 
of the inflammatoiy action may be reached on the second day, 
bat there is no marked subsidence for five or six days. This 
(89) 
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may be called the inflammatory stage of the difficulty. For 
the succeeding five days the swelling subsides, and a great 
part of the eftused blood — the debris of the injury — is 
removed ; during the next five days there is an effusion of 
plastic material, of jelly-like consistence, which is to be elabo- 
rated into a firmer bond between tlie fragments. Fifteen days 
have now passed, and the union is a " rope of sand." If the 
parts be cat into and examined, the extravasated blood will 
be gone, an abundance of unorganized lymph will be seen 
between and about the fragments of bone, and the muscles 
and other soft tissues adjacent to the injury will seem to be 
glued together. The lymph is yellowish white, but the sur- 
rounding structures under the influence of the repamtive 
action, have a pinkish hue, the reddish color coming from 
minute blood-vessels which are pushing their way into the 
newly forming material. Although the blended soft tissues 
around the bone assist in giving firmness, to the pails, the 
fragments themselves move about as freely as when the frac- 
ture first occurred. 

Half of the time ordinarily consumed in the treatment is 
now passed, and the real work of repair is but just begun. 
During the next five days the plastic lymph becomes organ- 
ized into cells and fibrous bands. By the twentieth dny the 
fragments are bound together by this newly formed connec- 
tive tissue, so that there is considerable firmness established 
between 'the ends of the fragments and the surrounding 
structures. The limb at this time will bend, but has not the 
mobility peculiar to a recent fracture. 

From the twentieth to the twenty-fifth day the osseous 
corpuscles are deposited in the meshes of the fibrous connec- 
tion. The new bony material is thrown out firet and most 
rapidly from the periosteum and the medullary membrane, 
but is not placed with much regularity. At first there is an 
excess of corpuscles at one point, and a deficiency at another; 
but by the twenty-fifth day, in a young patient, under favor- 
able circumstances, the bony connection is sufficiently abun- 
dant and consolidated to sustain itself without artificial assist- 
ance. The osseous union is not yet complete ; in places there 
is too much of the fibrous, and not enough of the bony mate- 
rial ; and there is not that complete consolidation which proves 
to be unyielding. In fractures of the leg, the osseous union 
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is often so imperfect by the thirtieth day, that tlie uniting 
material may yield, allowing of shortening in cases indiuod 
to overlap. I recently took off a dressing from a fractured 
femur that had been on thirty days. There seemed to he per- 
fect consolidation of the fragments, and careful moasmvmont 
showed that the legs were of equal length. The patient, a 
lad of ten years, began to move about on crutches, and grad- 
ually to press the foot of the lame aide to the grontid. In two 
weeks after the fracture-dressings were removed, I again 
made a measurement, and found that the fractured Hnib was 
fdly a half inch shorter than its fellow. Ab the measurementB 
in both instances were made with scrupulous exactitude, the 
conclusion to be drawn was that the dressings were removed 
before the ossification was sufficiently complete or consoUdated 
to resist the normal muscular tension. 

It is of the utmost importance that the surgeon understand, 
as nearly as possible, what is going on from day to day in the 
process of repair in a fractured bone. The ditferences of ac- 
tivity at the various ages of life, and the modifying influences 
arising from the kind of fracture, and from the region uf body 
injured, to say nothing of general health, ami minor considera- 
tions, render certainties out of the question, and leave a wide 
scope for conjecture and speculation, 

The most experienced surgeon can not, from manipulation 
or the appearances of the limb, determine positively when a 
fracture- dressing may be removed. If every part of the treat- 
ment has been satisfactory, and there be no known reason why 
the healing processes have not accomplished what they usually 
do in a given time, it may be presumed that a good union has 
been effected in four, five, or six weeks, as the particular ease 
might seemingly require. If there be mobility, crepitus, or 
other signs of non-union at a time when a complete result 
ought to be expected, it would he certain that the fracture- 
dressing should be continued for a week or two, but there is 
no way to determine just liow many more days the treatment 
ought to be continued, nor could it be positively determined 
whether a union would ever occur. After four, five, or six 
weeks have elapsed from the reception of the injury, and upon 
the removal of the dressing the limb is fouud to be firm at the 
point of fracture, the presumption is tJiat union has taken 
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place, and the surgeon would feel justified in laying aside the 
usual retentive supports. 

When the fragments do not accurately correspond, the 
uniting medium occupies externally the angle between them, 
and extends partly into and across the medullary canal. When 
they completely overlap, and even when there is an interval 
between them, provided it is not too great, the same rule pre- 
vails. The reparative material simply extends between them, 
bridging over the interval, and filling up all angles and irreg- 
ularities. It does not cover the free ends of the fragments, 
nor occupy the medullary canal. 

According to Dupuytren, the method of union in broken 
bones is by a superabundance of reparative material at the 
seat of fracture, called " provisional callus." It may be likened 
to the mass of solder employed to join the ends of two pieces 
of leaden pipe, or to a " ferule " on a whip-stock. The re- 
parative material used to blend or weld the ends of the frag- 
ments, and not carried away by absorption at a period more 
or less remote, takes the name of permanent, " definitive," and 
uniting callus. 

Mr. Paget holds that the mode of union through the agency 
of a provisional callus, is peculiar to the process of reparation 
in animals whose broken bones are in constant motion, or not 
fixed by dressings. He teaches that the only bones which 
normally and constantly unite by this process, in man, are the 
ribs, the motions of which can not be fully restrained. Occa- 
sionally it is seen in the clavicle and humerus ; rarely in the 
tibia, fibula, and other bones. In children, whose motions it 
is not easy to restrain, the " ensheathing " callus is quite fre- 
quent ; according to Hamilton, almost constant. 

Dupuytren entertained the idea that the provisional callus 
was intended as a temporary support during the mobile stages 
of repair. It is now known that a " provisional " callus is not 
necessary in the union of broken bones ; and only exists in 
cases where it is impossible to restrain motion in the frag- 
ments. The accompanying cut, (Fig. 2), from a specimen in 
my possession, shows that in the union of fractured ribs, where 
respiration keeps up constant motion of the fragments, there 
is not only a large amount of provisional callus, but bridges 
of bone reaching from one rib to another along the course of 
the intercostal muscles, are built up as if to support, or to 
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steady, the moving fmgmeiits, I have another specimeu from 
a leg, in which both bouea were broken near the ankle, and a 
long, curved spur of new-made bone waa sent backward from 




the tibia, at the aeat of fracture, to the tendo Achillis, as if to 
gain siixiport from that rather stable tendon. The exceesive 
production of callus tlirown out in the repair of fractures in 
the neighborhood of joints, especially of the hip-joint, is a 
strengthening buttress pushed out to give stability to moving 
parte. 

When a broken bone is not accompanied witli mnch injury 
to the surrounding soft tissues, and there is uo displacement ; 
and when the fragments are steadily held in place, without 
motion or disturbance, there is no rijig or ferule of reparative 
material employed in the union ; but the opposed broken sur- 
faces of the fragments unite without rldgo or outside callus, 
by a pi-ocess akin to that called "first intention " in wounds. 

It \s still a question whether the intervention of carlilagin- 
ous muterial ever exists, or is necessary, in the last stages oi 
repair in broken bones. In young subjects and in theinferior 
animals the presence of cartilaginous tissue has been observed, 
but as there are numerous instances in which its presence is 
not constant, the necosfeity for its existence is questionable. 
In adults the intervention of cartilage is exceedingly rare; 
and union without any perceptible callus is the rule, and not 
the exception, in well treated cases. 

The agency of granulations in the repair of compound frac- 
tures becomes almost a necessity. In the union of simple 
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fractures, especially if inflammation be restrained within ordi- 
nary ranges, no granulations are interposed. 

In the majority of cases the reparative material employed 
in tho union of fractures, is similar to that employed for the 
repair of soft tissues by adhesion. This material is supplied 
IVoin the vessels of the surrounding tissues, and by those of 
the bone and of the periosteum. The vessels of the medullary 
membrane also contribute a share in the work of furnishing 
supplies. If the fragments be kept at rest and in strict appo- 
sition, the reparative material is found chiefly, if not entirely, 
between them. When from irritation, motion, or want of 
apposition between the fragments, it extends outside the 
broken ends of the bone, it gets between the periosteum and 
the bone, and even into the adjacent tissues. The diagrams 
in PayeCs Surgical Patholor/y, which represent the periosteum 
as having been separated from the bone to allow, as it were, 
room for the " ensheathing " callus, may faithfully represent 
the ideas of the author, but they do not represent the true 
healing state. The reparative material gets upon the outside 
or external surface of the periosteum, as well as between that 
membrane and the bone. The reparative jnaterial extends 
into the medullary cavity, but never between the medullary 
membrane and the bone. 

The shaping or motklling of the excess of reparative mate- 
rials after the union is complete, is a work of time. All rough 
and unnecessary projections are removed by absorption ; the 
sharp points left by the ov^erlapping of ill-uniting fractures, 
whether deep or superficial, are first softened by the disap- 
pearance of their earthy matter, and subsequently removed, 
and the rough surfaces rounded ofi*. The pressure and fric- 
tion of the muscles, are the chief agencies in the work of 
polishing and absorption. 

In fragments that overlap, a hard bony cap covers the ends 
of the fragments, and the compact walls resting against one 
another, (Fig. 3), and the cancellous tissue of both connnuni- 
cate, the new connecting material being more vascular and 
spongy than the walls of the old bone. 

Although the dressings can generally be removed with 
safety in from four to six weeks, ossification is rart^ly com- 
pleted before the ninth or tenth week after the injurv. In in- 
fants the time of union is reduced to fifteen or eighteen days; 
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I old flge two or three months are required to coiisolidate 
the fragment*. If the fragments overlap 
or rest faultily with one another, the time 
of vepanition \a greatly retarded ; in cases 
of dnihle fractm-e, in which it is difficult 
or n jwssible to prevent riding, the work 
of lepair is always tedious. 

Compound fractures rei^uire about three 
tm 03 IV3 long a period to complete the 
unioi astheeimple. Fractures from gmi- 
\ shut wounds, on account, of damage to 
] Botf parts, and the comminution of the 
' bone, are exceedingly tedious in the pro- 
cess of cure. When there has been ac- 
tual loss of bone, as by the removal ot 
aplinters, or comminuted portions, the 
time occupied in the restoration ia very 
much prolonged. 
* DniEini Rwdtom alurn A fracture extending into a joint is 
"""' * "'" '' never followed by reunion of the articular 
cartilage. The bone unites, leaving an interval between the 
borders of the ciirtilage, which may or may not till with fibrous 
tissue. Sometimes a ridge of osseous material projects into 
the space between the broken cartilage, which, by interfering 
with the functions of the joint, favors anchylosis. In frac- 
tures penetrating the articulations, the synovial raembrane be- 
comes thickened by inflammation, the sheaths of passing ten- 
dona get blocked up with etfiiscd and organized plastic lymph, 
BO that considerable stiltnosft, if not genuine anchylosis, is 
likely to follow. Passive motion after the bony fragmeule 
have united with osseous material, ia the proper method of 
restoring the functions of the joint. 




CHAPTER IV. 



NON-UNION OR FALSE JOINT AFTER FRACTURE. 



It is a fortunate circumstance in the history of broken 
bones, that the fragments rarely fail to unite through the 
medium of osseous material. The process of union may be 
delayed or completely arrested at any period of its progress. 
And as there is no precise time when consolidation is effected, 
a tardy union should not be looked upon as evidence of a 
total lack of uniting capacity between the fragments. If 
there be no bony union in ten or twelve weeks after fracture, 
the surgeon begins to grow uneasy in regard to the result, and 
to cast about for the cause of the delay or inability. 

Certain fractures frequently fail to unite by osseous mate- 
rial. The neck of the femur, within the capsular ligament, 
seldom unites by bony union ; the patella, from the fragments 
being held at a distance apart by the contraction of the quad- 
riceps muscle, often makes only a fibrous connection of its 
fragments ; the olecranon and the coronoid processes of the 
ulna omit the osseous union for a similar reason ; the condyles 
of the humerus occasionally fail to effect a bony consolidation 
with the shaft, when free motion is not restricted by a proper 
dressing. But these bones, having special causes for failure 
to unite, do not come so particularly under consideration in 
this place. 

When there is failure to unite in fractures which ordinarily 
consolidate in the usual time, the defect may be regarded as 
pseudarthrosis from extraordinary causes. In such cases a 
soft ligamentous substance remains between the ends of the 
fragments, and shows no disposition to become ossific. In 
rare instances no ligamentous substance is formed. The ends 
of the fragments become smooth and rounded, constituting a 

(36) 
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real false joint. The ends of the boues move freely agaiiist 
one another, being retained in their place by a kind of cap- 
aulo, which is lined ^vith synovial membrane. 

Ununited fractures are so exceedingly rare that some expe- 
rienced surgeons never met with a case. Lonsdale found but 
four or five cases out of four thousand fractures treated at 
Aliddlesex Hospital, Loudon. Listen met with only one case 
in his own practice. Uamilton estimates that one case doee 
not occur in five hundred fractures. According to Norria' 
tables, the huinerua and the ftmur are boues most liable to 
non-union. This cii-cumstance goes to show that motion has 
much to do with the failure to unite. When the tibia alone 
ia broken, it rarely fails to obtain bony union, yet after a I'rac- 
ture of both boues of the leg, false joint stands next in tre- 
queucy to similar defects in the humerus and femur. 

The conslUutiontil causes of non-union include all those con- 
ditions in which the powers of the system are much impaired. 
Old age, pregnancy, lactation, syphilis, scurvy, and esjiecially 
tha extreme debility of shattered inebriates, have been ob- 
served as causes retarding osseous union. Patients having been 
subjected to coui-ses Of mercury, and other prolonged devital- 
izing treatment, suffer from retarded union after fractures, 
and sometimes wholly fail to obtain cousolidation of their 
bi-okeu bones. Larrey frequently saw, in his extensive cam- 
paigns, coses of false-joint that he attributed to poor diet, and 
kindred causes. Dropsical subjects sufier from pseudarthrosis, 
aod very generally from retarded union. 

The locid causes of ligamentous connections and false-joint, 
are numerous and varied. Disease of the bone, the presence 
of a foreign substance, separation of the fragments, and motion, 
are the most prominent. Obstruction to the circulation, 
whether from morbid coniUtions, or tight bandaging, alwaye 
retard and may prevent bony nnion. Immovable dressings, 
ospeeially if applied too tightly, obstruct the local circulation 
and delay the healing processes. A tight bandage, made 
uncomtortiiuie hy the use of anodyne, refrigerant, and stim- 
ulating lMtii>Ms, proiliii'i's ill! aiiieniic condition of the limb llmt 
oppoees rapid and satisfactory recoveries. Consolidation of 
the fracture is arrested by a faulty appUcation of the bandage 
or dre,isings. I have seen an arm above the elbow bandaged 
BO tightly that the hand and forearm were nearly strangulated. 
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Such a radical iuterference with the nutrition of the limb 
must obstruct or wholly arrest the reparative action. 

The appearance of a fractured limb in- which the work of 
repair has been suspended, is peculiarly striking. The wasted 
flesh, the scaly and dead condition of the cuticle, the pufty or 
flabby state of the member, are always observable, and indi- 
cate the greatly enfeebled nutritive action. 

Fatty degeneration in a limb partially paralyzed, though 
not previously mentioned by any author, is a cause of baffled 
reparation. In one case of this kind, I was unable to establish 
a bony union for five months. Even then the consolidation 
was eftected with such imperfect material that the woman 
sustained a second fracture within a year. She died of gen- 
eral debility in a few months after the second accident, and 
at the time of her death there had been no progress in the 
work of repair. 

To repeat, movement of the fragments, whether due to the 
patients' restlessness, to some defect in the apparatus used, or 
to any other cause, is the obstacle which most directly inter- 
feres with union. In forty-four cases investigated by Norris, 
movement of the broken ends was clearly made out in twenty- 
two and strongly suspected in several others. 

Numerous measures have been devised for. the cure of 
pseudarthrosis. If there be a constitutional vice, an attempt 
should be made to correct it, or so modify it that the recupera- 
tive powers of the system may be sufficient to heal the broken 
bones. The local means devised for the successful manage- 
ment of ununited fracture, are numerous and varied ; but the 
object of all is the same, namely, to excite action in the parts 
around the ends of the fragments and to make them throw 
out material proper for their consolidation. Blisters, friction, 
rasping, removal of the fractured ends, setons, drilling of the 
bones, and other means have been tried, and with various de- 
grees of success. Blisters can accomplish but little, as the 
eftect of the irritation does not reach deep enough ; rubbing 
of the sluggish fragments roughly together may arouse a new 
action which will result in union ; the opening of the fracture, 
and rasping the broken ends of the bone, has been recom- 
mended, though the results are not flattering; excision of the 
rounded and polished surfaces has been performed. with suc- 
cess ; the seton applied by passing a long flat needle^ armed 
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with a skeio of silk, either between or close by the ciiils of 
the bone, and kept tbcro til! sutticiout action is produced in 
tho part to cause the adjacent textures to be excited to throw 
out tho proper reparative material, has been highly recom- 
mended. 

Dressing the leg — in the event of the non-union being in 
one of tho lower extremities — with a firm support of splinta 
and bandages, and putting the patient on crutches to exeraise 
ill the open air, is an excellent method of impro\'iiig the gen- 
eral health, and of arousing sufficient action in tho limb to 
start or re-establiah tho healing process. Bearing some weight 
upon the leg producea friction between the fragments, and 
promotc-s vital activity. Kxerciae ou crutches, with gentle use 
of tlie fractured leg, might remove or proas out of position a 
piece of ligament, muscle or other soft tissue that had cti'ected 
a lodgement between the fragments of bone. 

Drilling the bone near the fracture for the pm'pose of in- 
serting ivory pegs, around which a silver wire or hempen cord 
fastens the fragments in contact, has succeeded in establishing 
a union in a few instances ; but the method has alno failed. 

The late Dr. Brainard, of Chicago, suspected that the drill- 
ing accomplished more good than the pegs and fastenings, 
therefore he tried perforating the sluggish fragments at their 
ends, with an awl or perforator. The instrumont devised by 
hitn liiiM a stock that admits of a change in the size of the 
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drills, though that is a complication not absolutely necessary. 
Hia directions for using tlio instrument are as follows: "In 
caav of an oblique fracture, or one with overlapping, the skin 
is perforated with the instrument at such a point as to enable 
it to tjo curried tlirough the ends of the fragments, to wound 
thoip surfaces, ami to transfix whatever tissue may be placed 
between them. After -having transfixed them in one direc- 
tinii, it is withdrawn from the bone, but not from the skin, ita 
directiua changed, and another perforation made, and this 
operation is repeated as often as may be desired." Two or 
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three perforations, according to Dr. Brainard, are enough to 
commence with ; more may be tried if the first fail to accom- 
plish the object designed. After the perforations have been 
made, the limb should be dressed as in a recent fracture, and 
kept at rest for several weeks before observations are made to 
determine whether consolidation has commenced or perfected 
a union. Of all the means devised and recommended for the 
treatment of ununited fractures, the plan of Dr. Brainard has 
been attended with the greatest degree of success. It is easy 
to put in practice, as any awl or drill which can be trusted to 
perforate bone, will answer the purpose. The point of an awl 
which makes few chips is preferable to others. 

Non-union is not so distressingly inconvenient as might be 
supposed. In the leg it is the worst ; but even there a heavy 
leather apparatus, with side-irons, or a mechanical support of 
some kind, can be worn, which will enable the patient to walk 
tolerably well. In the arm, the functions of the member are 
generally preserved in a good degree, and the limb is not 

without strength and general usefulness. 
* The freshening of the ends of the fragments can be accom- 
plished by cutting the skin and fascias over the fracture, pull- 
ing the edges of the wound apart with retractors and then 
cutting oft' the smooth extremities of bone with pliers; even 
tt saw can be used in the freshening process. The ai&ir is 
then like u compound fracture, andean be treated successfully 
with u firm dressing. If the tibia be the suVyect of non-union 
the foot must be kept flexed on the leg till consolidation is 
known to have taken place. It is astonishing how much can 
be gained by strapping the foot in a flexed state to the leg 
above. The manoeuvre can be accomplished with a long loop 
of adhesive plaster, the middle going under the ball of the 
foot or the toes, and the ends extending to the calf of the leg. 
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DEFECTIVE UNION. 



Some uiiitcrl fractures are subject to frequent iuid long-con- 
tinued pain, analogoua to the neuFalgia of cicatrieca in soft 
parts J othei-H arc kept irritable by an exuberance of callus 
whicli piles up in ridges about the seat of injury. 

There are three species of deformity resulting from mal- 
union : Junction with permanent displacement, angular, rota- 
tory, or aliorteuing; union of two contiguous bones, as of the 
mdiuR and ulna; and projection of one of the fragments. 

Angular deformity can sometimes be remedied by gradual 
comprossiion. This may be applied with a common fracture 
apparatus, and by mochiinical contrivances suited to the indi- 
vidual case. A splint maybe placed opposite the concavity 
of the Jingle, and the bone drawn, toward it ; or it may be Used 
to one fragment on the convex side,' and perform the part of 
a lever to which the other is to he drawn by means of band- 
ages ; or, the projecting luiglo may be pressed between two 
opposing splints. The bandages must be kept tightened in 
order that the pressure may be maintained. The pressure 
may be begun as late as five or six weeks after the fracture is 
received, and be kept up for several weeks. Ordinary exten- 
sion, combined with pressure, aids in the straightening process. 

Re-fracture has been resorted to in cases of distorted union. 
This is to bo done gradually with the hands and the knee, and 
not violently with a mallet or quick motion across the edge 
of a board or bedstead. 

There is some danger of breaking the bone in the wrong 
place, thougli the callus generally yields in preference to a new 
place. This tendency to break through the callus arises fi-oni 
the fact that in those cases requiring refractnre, the union ia 
apt to be irregular and othei-wise faulty, liefraeture is not to 
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be attempted in a consolidation over six months old. The 
new fracture is not attended tvith a deficiency of healing 
power ; in many cases the reparative process in the eiiort at 
reunion, seems to have been accelerated. 

After the union of two contiguous bones, as of the radius 
and ulna, an attempt to effect a separation of parts not be- 
longing together, should be made in cases promising relief. 
A patient under chloroform does not suffer from the force the 
surgeon applies. An assistant, to steady the shoulder and 
elbow, gives the surgeon an opportunity to exert great pro- 
nating and supinating power upon the arm. 

A projecting point of bone at the seat of fracture, is gener- 
ally rectified in a great measure by the ordinary pressure of 
the soft tissues upon the part. In very objectionable instances 
the salient point of bone maybe cut down upon, and removed 
with the saw or bone nippers. 

Chronic pains at the seat of fracture may be modified by 
the application of stimulating liniments, and by the use of 
flannel bandages. Enlai*ged capillaries and varicose veins, are 
also relieved by the bandaging. 

When partial anchylosis takes place at the knee or elbow 
joinis, it is generally good snrgery to put the patient under 
, tlie influence of an ansesthelic, and with force separate the 
fortuitous connections. After a well executed operation of 
tliis kind, passive motion should be kept up for several weeks 
in order to thwart attempts ait re-union, and to favor a resto- 
ration ot the functions of the joint. In cases of anchylosis, 
if recent, and free from other complications, an attempt to 
regain motion is seldom attended with harm, and is often fol- 
lowed with happy results. However, little good will be ac- 
complished unless passive motion be brought to bear several 
times a day for weeks and even months. I have made satis- 
factory gains in lessening anchylosis after six months have 
elapsed. Nature is ready to favor any efforts directed to the 
perlectiou of her plans or tendencies. 



CHAPTER YI. 



GENERAL REMARKS IN REGARD TO THE TREATMENT 
OF FRACTURES. 



The treatment of fractures consists in reducing tlie brokeu 
ends of bono to direct apposition, and in keeping them ia place 
antil consolidation is effected. There are soaie cases in ivliich 
there ia no call for reduction, tlie rehitive position of tlie frag- 
ments heing uuthnuged by the accident. lu tiucli inetaueee 
the surgeon has only to maintain tlic piirts involved m the in- 
jary, at rest, and to guard against displacement. 

These general statements render the subject opparently 
simple, for they make no allusion tu the various complications 
which render this branch of surgery one of great i-espoiisibility. 
In the ordinary discharge of those professional duties wliieh 
full to the lot of tlie country practitioner of medicine and 
surgerj', there are none so trying and difficult to perform suc- 
cessfully as those peitainiiig to llie maniigemeut »f broken 
bones. The inexperieuced physician nuiy avoid [>enormiiig 
what are ordinarily considered surgical operations, ijut if 
culled to a fracture he does not feel like shirking the respon- 
sibilities of the ease. A medical mim would lose eiistc, and 
be considered timid, if he should decline to take charge of a 
fracture, though he knows Ihnt the public holds him ]iecuui- 
arily responsible for the result of the treatment. There is a 
wrong sentiment in every community in regard to the duties 
and responsibilities of a physician, called to tiike oiiarge of 
fractures. The medical practitioner lias u riglit to decline any 
case he pleases on the ground of inexperience on his |iiirt, 

It is not absolutely necessary that a fracture be "set" the 
very hour it is received. The patient can be made cumpara- 
tively comfortable until the services of an experienced sur- 
geon, who is wilhng to assume the responsibilities iif the case, 
(43) 
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can be secured. The people should be made to un • w itand 
that a fractured bone needs, for its skillful managerr.e* t, the 
highest order of surgical ability. A man maimed or 'amed 
for life by a crooked or shortened limb, is often a striking ex- 
hibition of professional incompetency. The victim of a blun- 
deringly i»rescribed dose of medicine may go to the grave and 
l)C forever unseen, or fortunately recover, bearing no evidence 
of malpractice, but a bad piece of surgery follows the author 
of it like '' a shadow," reminding him of inattention and in- 
discretion. 

It is not to be understood that a competent surgeon never 
has any unfortunate cases ; very far from it. Even the most 
experienced are charged with malpractice, and sometimes 
justly.. If a young practitioner expects to treat fractures, 
he should spare no pains to thoroughly inform himself upon 
all such injuries, and especially upon those that are oftenest 
followed by defects and deformities leading to malpractice 
suits. He should study the nature of rotation in the forearm, 
and the causes that lead to its arrest in the treatment of frac- 
tures of the radius and ulna ; he w^ill learn the necessity of 
being guarded in his prognosis when about to engage in the 
treatment of a fracture of a condyle ; he must not be too cer- 
tain of a fortunate result in fractures of the shaft of the 
femur, though the nature of the injury be very plain; over- 
lapping and consequent shortening will have to be battled all 
through the healing process ; in a plain fracture of the tibia, 
he is not to be satisfied that the diagnosis is complete till the 
fibula, its whole length, has been carefully examined and pro- 
nounced intact; finally, he is to master that frequent in- 
jury, fracture of the fibula just above the malleolus, compli- 
cated with dislocation of the tibio-tarsal articulation. 

In the management of surgical' cases the physician is held 
responsible for an average result. In other words, he must ex- 
hibit as mnch skill and attention as are orrfiwanVy displayed 
by the profession at large. The term "ordinarily," as used 
in this connection, is susceptible of no precise or inflexible 
definition ; hence there must always be difficulty in applying 
its import or meaning in every case. 

In a rural district, where opportunities for treating and ob- 
serving surgical cases are necessarily limited, a less degree of 
skill must pass as ordinary^ than in cities and large towns 
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where exist greatoi- facilities for observation and expei-imental 
knowledge. Besides, the country practitioner is nut expected 
or required to have at hand for all emergenciea, the most novel 
iustninients and apptiaiicea ; or to leave his buainesa and spend 
time and money in seeking tbem,granting that he knows what 
is heat or most approved. If the physician exercises ordinary 
skill, cure and caution, and makesgood useof materials within 
reach, or maiuigos the cjiae well, taking all circiinistances into 
consideration, he is not pecuniarily liable for an unfortunate 
result. This in not written as an apology or excuse for igno- 
rance, blundering and inattention, which are never pardonable, 
but to place the question of pecuniary responsibility in the 
light in which it is held by the courts. 

If medical men were to be held strictly accountable for the 
results of injuries and surgical operations, few practitioners 
would hazard their reputation and property in cases involving 
the dangers of alleged malpractice. Patients would call in 
vain for surgical aid at a time when professional services might 
be of vital importance. 

FIliST ATTENTIONS TO THE P.\TIENT. 

A person with a fracture of the upper extremity, can sup- 
port the injured member with the sound hand, and seek a 
Burgeon himself, or go home, and have one summoned to his 
assistance. A patient will eaiTy his own broken arm with 
more steadiness than any assistant. Walking producsa less 
motion bctn'een the fragments, than riding. 

When a fracture oceui-a to the bones of the leg or to the 
femur, the patient is not able to walk. The pain attendant 
upon being removed home from the place of accident, is often 
intolerable. The following is the language of that famous 
surgeon, Ambrose Pare, who, just na ho was going on board a 
boat, bad bis left leg broken by the kick of a horse : " Having 
received llie blow, and dreading lest the horse should repeat 
it, 1 made a stop backward; but suddenly falling to the 
ground, the broken bones stuck out, ]iiercing the flesh, the 
stocking, and the boot ; from which I felt the most intolerable 
pain. Very soon I was carried to the boat, to be taken to 
the other side, that I might be dressed. But the jolting thus 
caused nearly killed nic, since the broken ends of the bones 
tope the flesh, and those who bore rae were unable to fix them 
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On landing I was carried to a house in a village, with even 
greater suffering than I had endured in the boat ; for one car- 
ried my body, another my leg, and another my foot; and in 
walking along they did not keep in step. At length, how- 
ever, I was laid on a bed to take breath ; and here, while the 
dressings were in preparation, I found myself in perspiration 
all over ; had I been plunged in water I should not have been 
more thoroughly wetted/' The great surgeon, Percival Pott, 
had a similar experience to that of Pare. Falling from a 
.horse in South wark, in the suburbs of London, he broke his 
leg, and the jagged end of the bone pierced the skin. Esti- 
mating the suffering he would undergo if carried home in a 
carriage, lie sent for men, and some poles suitable for support- 
ing his body. He purchased a door, and made the men nail 
the poles to it ; once mounted upon this improvised litter, he 
rode home in comparative comfort, though his suft'erings alto- 
gether were intense. 

A door or shutter taken from its hinges, constitutes a ready 
litter, upou which a patient with a broken leg can ride home 
without serious jolting. A carriage is difficult of ingress and 
egress; a wagon, with its bottom covered with straw or a bed, 
is a pretty good ambulance, and is oftencr employed than any 
other means of transportation. 

The patient having been brought near the bed, the clothing 
should be carefully removed. While the brokep leg is 
steadied, the scam of pants is ripped the whole length, so the 
garment can be removed without difficulty. The patient is 
now ready to take the bed, and to have the limb dressed. 

POSITION A FRACTURED LIMB SHOULD TAKE. 

A great deal of discussion has arisen among surgeons in 
regard to the position a limb should take in order to assist in 
the redaction of the fracture, and to facilitate the healing 
process. 

In fractures of the upper extremity, it is almost invariably 
the custom to keep the elbow at a right angle, the forearm 
being supported in a sling. There is but one exception to 
this rule, and that is in fracture of the olecranon. In this 
particular lesion the arm must be kept fully extended to relax 
the triceps, and to favor apposition of the fragments. 
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In the lower eittremitiea the attitude of |iiirrhil flexion ia 
thiit ndmittiDg of comfortabio repose. Pott (.'luinieil that 
from the inuBcles arises the wliolo difficulty of ruiiiielion — flic 
iTsifitaiice depending upon the pOBitioti of tlio limb, hy putting 
them ill a state of tension. To avoid this tension ihf limb 
should he so placed as to relax the niuselea, that tiwy imiy oHor 
the leaat jiossihle resistauue. Such a position is that of seuii- 
flexion. 

DeHault took an opposite view. He contended tliat in eemi- 
flexiou ihere ia difficulty in making; the necessary extensiou 
on the broken hone; that in eiicli a position there is an im- 
possibility of accurately compnriug the two limbs; that it 
favors derangements of the fracture while the patient haa a 
movement of the bowels. Ho also urged the impracticability 
of tirmly fixing the leg in a flexed position; and the trouble 
of iidopting tins method when both liniba were broken; and, 
lastly, the results of experiem-e were against it. Bicliat as- 
serted that what was gained by relaxing one .sot of muscles, 
was lost liy the tension of others. 

Dnptij-trcn, in reviewing the subject, aunounijed that while 
extreme flexion would stretch the extensors, and complete ex- 
tension made tense the flexore, partial flexion was a position 
of case, which is the best condition for reduction. 

Malgaignc asserts tliat experiments made upon the dead 
fiubjoet could not settle the question of the most desii-able 
attitndt>,for the cadaveric rigidity ia quite different from vital 
contractions. " Muscular action can not be studied except 
where it exists; iieuce experiments must be made of necessity 
npon the living subject." He alleges that complete extension, 
like complete flexion, is a fatiguing and painful position when 
kept up a long time. 

Boyer says : " Sometimes the difficulty of the reduction 
Arises from the forced extension of the limb and the unequal 
stretching of the muscles ; it may be obviated by putting the 
limb in a state of semiflexion." 

A p.itient with a fi'ai^tured leg which confines him to the 
HoriKOiilal position, can be attended with the least trouble if 
he bo placed on a narrow bed, a mattress of cotton or hair 
being used instead of feathers. A number of pillows, to 
cushion and support aching and uneasy parts, can be put to 
good use. Bugs, holding a peck or more, made of strong cloth 
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or drilling, and filled with nice dry saud, are exceedingly use- 
ful to put under the knee, if semiflexion be adopted, or to 
bolster the limb at any point. Several of these sand-bag sup- 
ports may be needed to wedge up the trochanters, and to pre- 
vent the limb from becoming everted. The heel which grows 
restive under pressure, is generally put at ease between two 
small sand-bags. 

The weight of heavy bed clothes can be kept from the foot 
and limb, by means of hoops taken from a keg. Two half 
hoops can be fastened in the middle, and then twisted a little 
from one another at their free ends, so as to form a four-legged 
screen for the foot, knee, or other part of the limb. 

To prevent the trunk from sliding down the bed, a perineal 
band may be used. This can be fastened to the tead of the 
bed, and be made to serve as counter-extension, to oppose 
ordinary extension, which is made downward from the knee, 
leg, or foot. A firm piece of buckskin forms the best perineal 
band. It is soft, unirritating, and strong. A belt of drilling 
or firm muslin, padded to prevent irritation at points of pres- 
sure, will answer the purpose. 

The elevation of the foot of the bed by placing blocks or 
bricks under the foot-posts, is a method of getting up coun- 
ter-extension, now considerably in use. The extending strips 
or apparatus for extension, being made fast to the foot-board, 
the inclination of the body toward the head of the bed, is a 
simple manner of accomplishing what otherwise would require 
a perineal band, and other disagreeable and complicated ma- 
chinery. This plan was devised by Dr. Van Ingen, of Sche- 
nectady, N. T. He called it the " Natural extension." To 
avoid unpleasant sens:itions from having the head too low, 
high pillows may be used. The elevatioti of the foot tends 
to prevent oedema and congestion of the limb. 
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REDUCTION OF DISPLACED FRAGMENTS. 
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Before any efforts are made to reduce or adjust the dis- 
placed fragments, it is best to prepare and have at hand, 
splints, bandages, compresses, and such appliances as maybe 
needed in the dressing. Every effort to pull and squeeze a 
fractured limb, is attended with intense pfvin ; and repetitions 
of purposeless manipulations may do harm to the parts in- 
volved in the injury. 

Everything being ready for the dressing, the reduction may 
be made, if any be required. In many instances there is no 
displacement, consequently no reduction is requisite. Inex- 
perienced practitioners give every limb, before they place it 
in a fracture apparatus, an energetic pulling, and not a few 
vigorous* twists, to reduce^ perhaps, what does not need reduc- 
ing. It is folly to suppose that the extent, direction, and dis- 
placement of every fracture can be accurately determined by 
an examination. The depth of the fractured bone, and the 
swelling of the soft parts, may preclude a satisfactory diag- 
nosis. The usual signs of fracture having been observed, and 
comparisons made with the other limb, the existence of dis- 
placement can be pretty accurately determined. Shortening 
or overlapping of fragments can generally be overcome by 
extending and counter-extending forces applied by the hands 
of assistants. In obstinate cases of muscular contraction, 
chloroform may be used to overcome it, and to put the patient 
into that insensible condition which admits of free manipula- 
tion and examination of injured parts. 

As soon as sufficient extension has been made to overcome 
the resistance of the muscles, the ends of the broken bone 
are to be placed as nearly as possible in their natural relations. 

4 im 
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This is called adjusting, setting, or coaptating the broken 
bones; and is generally supposed to be a very skillful 
man(Buvre, though not half so difficult to perform, as to keep 
the bones in place when once adjusted.* 

In fractures of subcutaneous bones it is generally easy to 
see when the extension is sufficient, and the coaptation per- 
fect. The sudden restoration * of the natural outline of the 
linil) is pretty good evidence of the mutual adaptation of the 
fragments. xVleasurements and comparisons with the opposite 
limb, afford valuable aid in determining the relations of the 
fragments ; and are decisive when other evidences of reduc- 
tion fail. 

In the event of a serrated or impacted fracture, it is neces- 
sary to extend the limb beyond its natural length, and then, 
by partial rotation, to coax the fragments into apposition. 
If soft parts intervene between the fragments, they are gen- 
erally released by extension and rotatory manoeuvres. 

As a general rule, the sooner reduction is effected after the 
accident, tlie better. Some surgeons recommentl that the re- 
duction be delayed for three or four, or even ten or twelve 
days, or until inflammation has subsided. No reparative pro- 
cess of a substantial nature being yet commenced, the position 
of the fragments during that period does not interfere with 
the delayed reduction, nor affect the tinal result. However, 
immediate reduction has great advantages. It re.igores the 
patient to comparative comfort, and diminishes the dangers of 
spasmodic twitchings and other evils resulting from the mal- 
position of the parts. 

When reduction is delayed for several days after the acci- 
dent, the fragments become more or less fixed by effusions into 
the surrounding tissues; and the muscles, accustomed to a new 
position, offer considerable resistance to a change. 

If the surgeon is not called for three or four days after the 
reception of the injury, or until the inflammation is at its 
height, it may be advisable for the time to use such remedies 
as tend to lessen the inflammatory action, and to i)ut off the 
reduction until the parts are more manageable. The disturb- 
ance of an irritable injury, when much inflanmiation and ex- 
cessive ecchymosis exist, has provoked convulsions, uncontrol- 
lable twitchings, and even tetanus. On the other hand, ac- 
cording to Velpeau, neither inflammation, nor spasm, should 
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induce any delay; so far from that, immediate reduction is the 
quickest and surest method of alleviating them. 

Malgaigne declares that, on account of muscular contrac- 
tion and spasm, he has been frequently thwarted in his efforts 
at reduction, even with good assistants, and therefore has been 
obliged to resort to mechanical means to multiply force. As 
he says nothing about the relaxing. effects of chloroform, it is 
probable that he did not use the agent. Under the influence 
of profound anaesthesia, few patients will be met whose mus- 
cular condition can resist well directed efforts at reduction. 

Several surgeons have been obliged to saw oft' the protrud- 
ing fragment in compound fracture, before a reduction could 
be effected. Cases treated in that manner have been reported 
as doing well, union taking place as readily as in ordinary 
compound fracture. Of course, there would be as much short- 
ening as there was length of bone removed, yet that would 
be moderate in most instances. 

In managing a compound fracture the finger is to be em- 
ployed to ascertain if there be present in the flesh detached 
pieces of bone that need removing. To leave such pieces 
\vould endanger non-union, prolonged suppuration, and other 
serious troubles. When a fragment of bone protrudes through 
a wound in the flesh, it is best to enlarge the aperture in the 
integument, in order to secure reduction. A large wound in 
the skin heals about as quickly as a small one. Besides, an 
opening of considerable size the more readily admits explo- 
rations with the forefinger. And if detached fragments, that 
may perish, be present, the ex-ternal wound offers an excellent 
opportunity to extract them. In a comminuted fracture the 
opening made in the flesh is indispensable to a right under- 
standing of the situation of affairs. 
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Much ingenuity has been displayed in the invention and 
construction of apparatus for treating fractured bones. The 
apparatus for retention includes bandages, splints, junks, me- 
chanical contrivances for maintaining extension, immovable 
dressings, together with belts, adhesive plaster, woven wire, 
and various means to enable the surgeon to manage special 
cases. 

Bandages, or rollers, as they are sometimes called, can be 
made of several difterent materials. Those most commonly 
used are made of old sheets, or unbleached muslin. Flannel 
makes an excellent bandage. It is elastic, and does not slide, 
one fold over another, as freely as cotton fabrics. 

An arm-bandage should be at least two inches wide, and 
eight yards long; a leg-bandage, two and a half inches wide 
and ten yards long; and a rib-bandage, five inches wide and 
twelve yards long. There is no inflexible rule governing the 
dimensions of bandages, yet it is of considerable importance 
that the width and length of a bandage bo properly adapted 
to the part to be treated. A bandage which is to extend from 
the hand to the elbow, or from the foot to the knee, need not 
be so long as indicated above. A bandage should be cut off 
as soon as enough has been used ; no advantage is gained by 
making more turns than are necessary. 

All bandages should be rolled into a firm, even, and com- 
pact mass. This may be done perfectly well with the hands, 
or upon the knee, after the roll is started. An assistant may 
take the kinks and twists out of the strip as it is being rolled. 

A bandage which is used with plaster of Paris, to constitute 
au immovable dressing, ought to be made of coarse muslin, so 
as to retain the gypsum in its meshes. 

(52) 
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As far as practicable, the bandage ought to be made of one 
continuous piece, or with few joinings ; and the selvedges 
should always be torn oft* In a word, the surfaces and edges 
of the bandage ought to be as smooth and even as they can 
be made ; and there should be nothing which can press un- 
equally upon the limb, to constrict or irritate it in any way. 

In applying a roller it is desirable to secure the end of the 
bandage by the first turn or two, in order that the proper trac- 
tion may be sustained without slipping. A turn is generally 
taken around the wrist or ankle for no other purpose but to 
fix the commencement of the bandage. 



Fig. 5. 




Method of makiDg a " reverse " in a spiral reversed bandage. 

When a bandage is to rest in contact with the skin, it 
should be applied flatly to the surface — there should be no 
creases nor puckers. Where the part to be bandaged is of 
nearly uniform calibre, as, for example, the forearm a short 
distance above the wrist, the roller may be carried around the 
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limb circulafly, forming what is called a " spiral baudage. 
Each turn of the roller ought to overlap about a third of the 
preceding one, and no intervals or gaps bo left between the 
turns. But the conical outlines of the human limbs do not 
readily admit of the simple application of the circular bandage. 
It becomes necessary, therefore, to apply the roller by making 
" reverses," (Fig. 5), or to adopt some other plan suited to the 
contour of the limb. It is not easy to describe in words the 
method of making " reverses," but the accompanying illus- 
tration shows how they are made. 

In a fracture dressing it often becomes necessary, in order 
to exert a considerable degree of pressure on a particular 
point, to place a wad of lint or folded cloth, called a compress, 
underneath the bandage. The pad or compress is to be of a 
size and shape to fit or suit the part pressed upon ; and some 
care must be exercised to confine the compress to the spot 
where the extra pressure is needed. 

When the arm is bandaged, the limb should be covered 
from the fingers upward to the elbow or shoulder ; and the 
leg, when properly bandaged, is covered from the toes upward 
to the knee or hip. This will prevent the hand or foot from 
becoming swollen and cedematous. 

When a bandage is used to give support or to make pres- 
sure, great care should be taken that it is not so tight in any 
part as to cause constriction. Cases are on record in which 
the most disastrous results have been brought about by a ban- 
dage being drawn too tightly. Limbs have sloughed exten- 
sively, or become mortified, requiring immediate amputation, 
for no other reason than that the bandage which was intended 
to give even and gentle support, has been applied with so 
much pressure as to stop the circulation, and to establish gan- 
grene. 

It is the duty of the surgeon to dress a fractured limb for 
the first time as if he expected it to swell. This may save 
him the trouble of being called to loosen the bandage, and 
the patient a great amount of needless suftering. 

As a general rule, a bandage ought not to be applied under- 
neath a splint. The splint should be well padded with raw 
cotton, tow, or soft cloth, then wound with strips of muslin, 
and laid next the skin. 
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Many- TAILED Bandaue. — This ia made of sti-ips long eiiougb 
to go once and a half around the limb. These, to the iiiim- 
ber of fifteen or twenty, may be laid, before application, in 
rcgiiiar order, from above downward, one overlapping the 
other for about a third of ita widtli. The strips may be kept 
in their places by a longitudinal band, stitched to their centre. 
^ ^ When the bandage has been prepared, 

the limb ia laid upon it, or the strips, 
arranged upon apiece of pasteboard, are 
slipped under the limb ; and then each 
, separate piece is made to encircle the 
^ limb, beginning with the loweBt, the ends 




being brought up, i 



1 each side, and 



crossed in front. One end of the last piece 
only needs pinning ; the others are held 
by the overlapping. This has been called the bandage of 
Scnltetns, and is convenient in compound fi-actures, as the 
lacerated tisaues can bo examined witJiont disturbing the limb 
the ends of the bandage being laid off for the time, and then 
returned to their places. 

Another similar bandage ifl made by taking a piece of cloth 
long and broad enough to envelop the limb, and tearing it on 
each side into tails, leaving a few inches in the middle untorii, 
to support the tails or strips. The ends are brought around 
the limb, and lapped, as in the bandage of Scultetus. 



BANDAGES PltEFAiiED WITH STARCH, ETC. 



Vhnt is called an " immovable apparatus," is generally 
made by Haturuting the bandages surrounding the limb with 
a liquid which, after it is dry, gives a great degree of solidity 
to the dressing. By means of this the patient ia sometimes 
enabled to leave his bed in a few days after he has met with 
» fracture of the log, or even of the thigh, and to go about on 
crutches during the time that union is taking place. 

The utarch-bandiige may be made as follows ; The starch is 
mixed with water until it forms a thick paste. The surgeon, 
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having at hand rollers, Imt, strips of pasteboard, and the basin 
of paste, lays a piece of broad tape along the front surface of 
the space to be bandaged, (for a purpose to be presently ex- 
plained), and then begins the application of the dressing. A 
common roller, made of muslin or flannel, is run upon the 
broken part, whether foot, ankle, leg, or thigh, and an assist- 
ant, with a brush or swab, applies the starch-paste to the ban- 
dage as it goes on. Strips of pasteboard, leather, or other 
bracing material, are dipped in the paste, and then laid along 
the limb upon the first layer of bandage, to strengthen the 
dressing ; over these splints another roller is applied, the as- 
sistant all the time using as much paste as may seem suflicient 
to stiffen and consolidate the dressing. Even the third roller 
may be employed in this way to give additional strength to 
the dressing. 

Extension and counter-extension should be kept up by some 
of the means already indicated, for thirty or forty hours, when 
the dressing becomes hard and immovable. If in the course 
of a few days, it be found that a subsidence of swelling has 
left the dressing loose, the piece of tape laid on the limb at 
first, may be used to lift the hardened case from the skin, so 
it can be ripped open the whole length. The same means 
may be used to free the constriction in the event of swelling. 
Suetin devised scissors, one blade having a probe point, to 
slit up the starch-bandage, and to cut a hole in it to correspond 
to the sore in a compound fracture. A grooved director and 
a bistoury w^ill answer the purpose of the scissors. 

If the limb shrinks away to a considerable extent, the old 
apparatus should be removed, and a new one put on. An im- 
movable dressing is to extend to the knee in case of fracture of 
the leg ; and to begin above the knee and extend to the body, 
in case of fracture of the femur — the knee-joint being left free 
in both instances. The ankle-joint may be covered, the dress- 
ing beginning at the toes. Lint should be carefully packed 
between the ankle and the tendo-Achillis, on each side, that 
the dressing may not bear too heavily on the prominences of 
the joint. 

Gypsum Bandage. — A plaster of Paris bandage has the same 
general features as the starch-apparatus. A coarse roller of 
muslin is thoroughly dusted with the powdered gypsum, and 
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tliiiii applied to the liuib. While the baiidnge iBboingpiitoii, 
k shoiiUt be moisteued and freelj dusted with the dry powder 
ill order to strengthen or stitfen the application. It is welt to 
wrap the limb iu Haunel or soft lint before applying tlie gyp- 
Biini bandage. This precaution may save troubleeonie irrita- 
tion. Tliree rollers, well powdered wlule being applied, gen- 
erully make a stiif, immovable apparatus. 

The advantage of gypsum over starch ia that it dries or 
"sets" immediately. On the contrary, it ia heavier and not 
so easily cut away in the event of its being too tight or too 
loose. When plaster of Taris is used, extension should be 
kept lip by assiatants for a few minutes, or until the etiiTening 
ingredient has become solid. 

The immovable apparatus is frequently employed in hospi- 
tiils and public institutions, but it has not been extensively 
used in private practice. There seems to be no good reason 
why it is not more commonly adopted, as every house contains 
starch, and the other means needed to complete the dressing. 



Splints are made of various substances, according to the 
caprice of the eurgeon, or the nature of the mntenals at hand. 
Wooden splints are by far the most commonly used in coun- 
try practice ; and, in the majority of instances, they are the 
best. 

From time to time splints of various materials have been 
tutroduced, so that a surgeon in a large city can make his 
choice among a number of appliances, and select that which 
he may fancy, or is best suited to his purpose. 

The country practitioner derives little instruction and con- 
eolation, in case of emergency, from illustrations and teach- 
ings which deal only in " patent splints " and complicated con- 
trivances that can not at the time be obtained. With ii few 
practical suggestions he can, if moderately ingenious, make 
from thill boards all the splints he may need, or, at least, con- 
Btruct a temporary appliance which will do till the village car- 
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' can furnish him with a more suitiibto apparatus. 

piece of lath, a cigar box, sole leuther, biudere' 
bo!ii-d, pieces of tin, and other materials adapted 
to the purpose, cap he pressed into service. 
surgeon of expedients is rarely baffled thmugh 
want of appliances. Strips of bark, or even a 
trough of bark taken from a saphng, can ol't<?n 
be used with great satisfaction in dressing a frac- 
tured arm or log. Surgical iiistrumeut makers 
keep for sale liufd «;)(i«(-mateiial, which consists 
of thin board sawed into parallel strips, and lield 
ill place by a piece of pliable leather glued to one 
' side. Splints cut of any desired length and 
width, from the lined material, can be used in. two ways : to 
envelope an arm or thigh, as a concave splint, the leather 
acting the part of a hinge between the strips ; and, with the 
wooden side toward the limb, to answer as flat splints for the 
forearm or log. 

Splints of ffUltH'percha are easily moulded to 
the contour of the body. Cut into proper 
shape and size, they may be softened in liot 
water, and then made to fit the part to receive 
them. 

Pm. 9. 
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What are ordinarily called " carved splints," several of 
which are represented in the accompanying diagi-aru, are made 
fi-om thill hoards, and bent into desired shapes, the wood hav- 
ing first been rendered pliable by the action of steam. These 
appliances are cut and moulded into various lengths and 
shapes to fit the arms and legs, and fitted with hinges to span 
the joints. Appliances of this kind are put up in "sets," and 
sold about the country, by Welch, Day, and other manufac- 
turers of such wares. 

Although such curiously fashioned and highly polished 
pieces of surgical mechanism, make a display, it is plain that 
they constitute a I'rocrustean bed, to which patients of all 
sizes and shapes must conform. 

Wocen wire has been cut, bent, and soldered into various 
forms for the support of fractured limbs. (Fig, 10.) The "Wire 
breeehes," represented in the accompanying illustration, are 
a sample of the manner in which woven wire may be wrought 
to suit the purposes of the surgeon. This apparatus is one of 

Fia, 10. 




the best that can be employed to treat fractures of Ihe neck of 
the fomur. The screw in the foot piece permits of making 
extension, and the shape of the upper extremity of the machine 
is such that the tuber ischii can easily rest iigaiust it for coun- 
ter-extending support. The length of tlie limbs can be accu- 
rately compared while the patient is in the apparatus ; and tlie 
wire extends so far above the hip-joiut that the constant mo- 
tion between the fragments is prevented. The patient can sit 
up in the apparatus ; and by having its upper extremity raised 
upon a teuiporary support, the alvine evacuations can be re- 
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ceived in a bed-pan. The apparatus should be lined with 
thick flannel before the patient is put into it. 

All the edges of the wire-gauze have a heavy wh'e soldered 
into them, to give the machine a finish^ and proper firmness. 
The '* wire breeches " were lii'st devised for the treatment of 
liip-discase. 

Concave and angular wire splints, of various patterns for the 
shoulder and other joints, have been in reputable use. They 
admit free ventilation, and are not particularly heavy. 

Aduesive Strips. — One of the greatest improvements in 
thft treatment of fractures of the leg, where it is necessary to 
effect and maintain extension and counter-extension, has been 
the introduction into use of adhesive strips, to take the place 
of a gaiter or other contrivance fastened upon the ankle. 
Every practitioner who has had occasion to make fast to the 
foot and ankle with the means formerly in use, fully appre- 
ciates the difficulties growing out of attempts to produce ex- 
tension. Blisters, irritations and excoriations were the results 
of the gaiter and kindred appliances. Adhesive strips well 
applied, and carefully retained in place by the circular and 
oblique turns of other strips, keep their hold, and are borne 
with ease. The extending part of the dressing with adhesive 
strips, may be applied as follows : One long strip is cut, and 

Fig. 11. 




Adhesive strips applied. 

its two ends made to adhere to the sides of the leg and ankle, 
leaving a loop below the hollow of the foot. These ends will 
gradually slide down the limb unless they be bound in place 
by other strips, which are applied circularly about the leg and 
ankle, covering the two parts of the first piece at each turn. 
Finally, a strip or two may be applied diagonally to the others, 
to hold all firmly in place. 

A block of wood may be placed in the loop to prevent pres* 
sure upon the ankle when the extending force is applied. 
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The strips will firmly adhere for mouths unless some alco- 
hoUc lotion he allowed to come in contact with them. They 
rarely need removing ilnring the whole period of treatment. 

A double inctineit plane appsiratus is one ol the various con- 
tri\(an(:es to keep up a natunil extension and couuter-exten- 
Biou in fractures of the leg and thigh. It consists of two 
boards, hinged in tlie middle, and long enough to reach from 
the tuber ischii to the heel. There is a foot-board connected 
with the leg-piece; and this is sometimea made adjustable so 
it may be always placed in contact with the foot, whatever be 
the length of the limb. The double incUned plane is hinged 
at its upper extremity to a frnnie or board — thebcd-piccc — and 
is held tlexed at any angle by notches in the lower end of the 
bottom board. (Fig. 12.) Side-boards maybe nailed or hinged 
to the halves of the double inoUiied plane bed flr bottom 
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pieces, to form a fracture-bo,v. Into this, cushions or Band- 
bags can be laid, and then the broken limb may be placed 
upou them, and secured by tapes and other support-s, 

Double inclined plane apparatus, withvariousmodifications, 
has been in use for centuries. The weight of the body and 
thigh sliding down the upper plane, produces couuter-exten- 
Bion, and the inclination of the leg down the lower plane — 
extension. Additional extending force is applied by means 
of the adjustable foot piece and screws. 

Two pieces of board, hinged with leather iu the middle, 
having a cord to reach from one boai-d to the other, to hold 
them flexed, constitute an easily constructed double inclined 
plane, wliieh may answer every purpose of a more compli- 
cated apparatus. 
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Fracture-beds are intricate and costly afiairs, rarely con- 
BtructGd for patients in private practice. They are not exten- 
sively used even in hospitals. A description of one will answer 
for all. That of Araesbury is perhaps as good as any ever 
constructed. It consists of a horizonal frame, supporting 
three pieces of wood, or planes, hinged together, and long 
enough, wlien connected, for an 
adult to lie stretched out upon. 
The upper plane receiving the 
trunk, is raised at the holster- 
end ; the midme one, intended 
for the thighs, is made of two 
pieces sliding on one another 
' so as to suit limbs of different 
letigths, and forms with the 
tliii'd jiiece a double inclined 
plane; this last, which supports 
the legs, lias a foot-piece, used 
to confine the feet when it is 
necessary, and always serving 
to sustain the weight of the bed 
clothes. The upper, of these 
planes is to be supplied with 
a thick mattress ; the two 
others, with similnr ones only 
half as thick. The middle 
one has an opening, with a ba- 
sin fitted to it to receive the 
faecal evacuations; and the pel- 
vis is fixed by moans of a belt 
l>a33ing across the upper of the 
tliroG planes. The hinges of 
the apparatus allow the differ- 
ent angles to be changed at 
will. Burge's apparatus, (Fig. 14.) consisting of a be<l, and 
an arrangemeut to make extension and counter-extension in 
treating fractures of the femur, is a useful piece of surgical 
and mechanical mechanism, but it is too complicated and ex- 
pensive for ordinary use. The diagram presented to illuatrate 
the appliance, shows that the machine could not be constructed 
for less than fifty dollars ; and is made of so many diifereat 
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materials that it would require a cariiciitei', blackBiiiitli niitl 
upholsterer to construct the apparatus. Many intricate con- 
trivances of varied merit have been pressed upon the attention 
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of the profession from time to time, hut noneliave (.■onie into 
^enernl use. If a surfreon were to possess all tlic different ap- 
pliances de^-ieed to treat fractures, he would need extensive 
store rooms in connection with liis office, to give tliem shelter. 
Tiie simplest and best method of exerting exterialou and 
oouiiler-exteusion in tlie Ireatnient of fractures of thelei^nnil 
tliighjiu ti> secure the iinib to the foot of the bed by nsiiijj iid- 
liesive strips upon the leg and iinkle as an attachment for a 
cord to make fiist to the lower eud of the bed. Elevation of 
the fi'ot-posts by means of blocks piled one upon another, to 
the height of eight or ten inulies, secures ii sliding inulinaliou 
of the patient's body towards the liend of the bed, and thus 
exerts both extension and counter-extension upon the broken 
iimi). The foroe exerted is anfficieut and easily borne. A 
retite^s uiiild will bear this dressing without complaining. If 
splints be kept suugly applied to the fnictured limb, tlie re- 
sult will lie rocyvery without shortening or other deformity. 
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After a fractured limb has been dressed, or " put up," to 
use a phrase of the London hospitals, it becomes a question 
when it should be re-dressed. According to some of the older 
authorities a definite time should be allowed to pass before the 
dressing is meddled with; and not a few timid followers of 
revered authority have permitted their patients to suffer need- 
less torture, inflicted by swelling and tight bandages, because 
the prescribed time for re-dressing had not arrived. 

Whenever a fractured limb undergoing treatment is painful, 
it is in danger, and should be undressed at once, that the 
cause of the distress may be ascertained and averted. If 
local pain and general uneasiness arise within twelve houra 
after the bandage or apparatus is applied, the limb should be 
re-dressed. An opiate or anodyne to allay the pain excited by 
the movements of the limb during the manipulations of dress- 
ing, may not be out of place, but repeated and heavy doses 
of any narcotic to allay the distress occasioned by the constric- 
tion of a tight bandage, may benumb the pain ; yet while the 
wails of the patient arc thus silenced, the dreaded gangrene 
may be doing its fatal work. 

If the first dressing is well applied, and no swelling conies 
on to convert the retaining tapes and bandages into constrict- 
ing cords, the compresses, splints and bandages may be left in 
place for several days. I have frequently left the dressings a 
week or ten days without interference. Frequent renewals, 
without substantial reasons for them, arc worse than useless. 
They hinder the healing process, give the fragments an oppor- 
tunity to i)lay upon one another, and to overlap in cases where 
that condition is possible. 

(64) 
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As soon as tlip HWell'mg lias subsided, and tiie slirinkiiig of 
the limh pei'niits the handnges to become loose, a rt-nowal of 
the dressing should take place. It is probably beat, in favor- 
able cases. t« re-dress once a week while the retentive treat- 
ment lusts. The limb may bo looked at oftener. A ease that 
is convenient to watch may be seen every other day; if it 
be at a distance, and circumstances do not favor any mora 
attention than is absuhitely necessary, n revisit and reilrcssing 
once in ten days ma^' do just as well as daily inspections. 
There is generally intelligence enough among the j-iitient'a 
friends to be entrusted with the execution of cei-tain instruc- 
tions pertaining (o the case. If yellow blisters, or a Ii\'id 
color of the skin, show themselves between the folds of tJio 
bandage or anywhere beneath the dressings, the surgeon cao 
bo informed of the untoward condition. A too tight dressing 
can bo loosened by cutting a few of the turns of the bandage 
partly or wholly in two : and, in tlie event of loosening, a few 
additional tapes can be tied around the dressing. 

in fractures of the thigh or leg, the surgeon shonlil, every 
time he visits the patient, eonipaie the two limbs in regard to 
length, direction of feet, smd general aspect. This can be done 
before the dressing is removed. The patient, while his limbs 
ftpo inspected, should bo made U> lie on his back, straiglit in 
bod. A alight twist of the pelvis makes a great diffbience in 
the apparent length of the legs. With the trunk and limbs 
straight, accurate measurements with a tape or inelastic cord 
should be made from the symphysis pubis to the inner mal- 
leolus of both ankleH. The placing of the two heels together 
and observing whctlier one is bolow the other, is a good test 
of the relative length of the limbs. If there he evidence of 
shortening, the dressing should be taken off, and the defect or 
diaplacement remedied. Re-dressings for such a purpose are 
always proper, oven .it the risk of disturbing the healing pro- 
cess. There is always an urgent ueeessity, on the part of both 
surgeon and patient, to avoid deformity if | 
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MOVEMENTS ALLOWED A PATIENT. 
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After a fracture of the arm has been dressed, and the limb 
is suspended in a sling hanging from the neck, the patient can 
take moderate exercise upon his feet. Motion at the point of 
fracture, for obvious reasons, is to bo guarded against. In 
fact, the patient, to avoid pain, is very likely to carry a broken 
arm with much care. If the dressing become loose, the motion 
between the fragments tends to establish false-joint. 

After fractures of the femur, and of both bones of the leg, 
the patient must keep quiet in bed during treatment, unless 
an immovable apparatus be applied. In a fracture of one of 
the bones of the leg, the condition is difterent. The unbroken 
bone prevents shoitening, and acts as a stay or support to the 
one fractured. A patient with a broken tibia oi* fibula well 
dressed, can go about on crutches. 

In fractures of the femur, it is dangerous for the patient to 
go on crutches, even if the immovable ai»paratus be employed. 
If the fracture be of the cervix, or through the upi)cr third of 
the bone, it is difficult for the bed-pan to he used without im- 
parting more or less motion to the fragments. A cord sus- 
pended from the ceiling, which can be grasped, enables the 
l^atient to raise himself with less motion than he can bo raised 
by the efforts of assistants. If the ])atient is too feeble to 
raise himself, an assistant can do it hy placing a hand in each 
loin, and lifting upwards and drawing backwards at tlm satnc 
time. This prevents the body from sliding down in bed, or 
the pelvis from descending upon the broken thigh. The body 
may also be kept from sliding downwards, by using a perineal 
band, which is to be tied to the head of the bed. A box or 
block so placed that the sound foot may press against it, in 
ettbrts to raise the pelvis, may be of considerable service. 



CHAPTER XI. 



MANAGEMENT OF COMPOUND FRACTURES, 



The diroetioiis given by Ambrose Pare, hirasolf an eminent 
burgeon, to his surgical attendant, wlicn lie received a com- 
pound friictnre of the leg, are quite explicit. " If the wonnd 
bo too smalt, enlarge it with a razor, that you may tlio more 
eaaily replace the bones in their natural position ; and carefully 
explore the wound with the fingers, in order to remove such 
t fragments and bits of bone as 

'"' ' may be completely detaehud 

and press out the blood 
wliich has become effused 
about the wonnd." This 
suggestion, to clear the cav- 
ity of the wound from blood 
and splinters, is generally to 
be followed. Small fragmente 
isolated from the periosteum, 
are likely to create as much 
trouble as other foreign bod- 
ies in the flesh. 

The wound once cleared 
of coiigtihi, spiiiiters, dirt, 
and other foreign suhstauccs, 
and the fragments adjusted, 
tlie treatment is much the 
same as in simple fraclnres. 
The dressing should he so 
applied as not to permanent- 
ly cover and choke the wound, for it must have an opportu- 
nity for the free escape of pus and other fluids. When the 
immovable apparatus is employed, the wound, while the 
(67) 
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dressing is being put on, is covered in ; but, after the dressing 
has become consolidated, a hole or door is cut so as to expose 
the wound. 

4 

The edges of the wound are not to be drawn together with 
sutures, but a piece of tin-foil, or a lead plaster, may be em- 
ployed to shield the lacerated parts. As previously stated, 
the many-tailed bandage is well suited for the treatment ot 
such injuries, inasmuch as the wound can be often exposed 
without disturbing the limb. Care must be exercised that 
flies do not deposit their ova in the saturated folds of cloth 
about the wound. 

The immovable apparatus is not generally suitable for com- 
pound fmctures. Unpleasant complications have too often* 
arisen when it has been used. Malgaigne says of it : " Un- 
happily we have too much reason to fear pus will burrow J)e- 
twocn the integuments and the muscles, and between the 
muscles and the bones, endangering the limb and even the 
life of the patient. I once had to treat an old soldier, a stout, 
sanguine man, who fell from a ladder, and sustained a com- 
pound fracture of the tibia at its lower part. The immovable 
apparatus was employed ; on the eighteenth day it had to be 
removed on account of the insupportable fetor. Four days 
later, pus flowed abundantly from the heel. On the twenty- 
ninth day, the increased discharge and the excessive fetor 
made a fresh removal necessary ; the whole leg was pasty and 
flaccid ; a probe, introduced by the wound, passed up several 
inches between the two bones ; the tibia was denuded at its 
external face; sinuses were formed in the limb above and 
below. Several surgeons regarded amputation as unavoidable. 
This, however, was postponed, and by great care, after three 
incisions had been made, and a long train of severe symptoms 
had been overcome, a satisfactory cure was effected by the 
end of six months." 

Tho application of carbolic acid in a dilute form, to tho 
wound of a compound fracture, is valuable to remove the 
fetor ; to prevent a profuse suppurative condition ; and to 
favor the formation of firm and healthy granulations. 
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TOPICAL ANI) CONSTITUTIONAL TREATMENT. 

It vraa ouce customary to apply cerates, poultices, and t'o- 
tueatutioQjs to fractui-cd limbs. At a later pcriud iu the 
history of sui-gei-y, it wan a common piuctice to souk the 
(Iressiitgs in Itiuiluuum, bruiidy, lead-water, camphorated 
liquids, aud various other lotious. At the present day, dilute 
tiuctuies of aconite, arnica, uud wormwood, are thought to 
be viiluable applications; ruiu and whisky have always eji- 
joyed a populai' reputation for allaying iuUammation in almost 
©very kind of injury. Some practitioners order the frequont 
applicatiou of water to fi-acture dressiugs, H-ith the object of 
cooling the iiidamed tissues beneath. 

The reasoDs adduced for eiiiii!i>ying cooling, stimulating, 
and anodyne lotions are not without plausibility, ;ct, in prac- 
tice, it ia found that more harm than good follows any kind 
of topical medication. A cmnrnon miiglin bandage creases 
upon buing wetted, uftun reudering the dressing harmful ; 
then, if allowed to dry, as is frequently the case, it will be too 
loose. Blisters are more likely to occur under wet dressings; 
eruptions aud discolorations, with itching aud other unpleasant 
sensations, are among the troublesome etieets produced by 
lotions. I invariably find that fnictured le^s du the best when 
treated with dry dressings.. Much is said by those whose ex- 
perience ought to render them competent authority, about 
applying evaporating lotious to fracture injuries of the elbow, 
knee, and other large joints, yet the instances are few in which 
I could approve of such treatment. 

The extensive ecchymoais that occasionally attends upon a 
fracture of the leg, excites dire apprehension on the part of the 
patient, yet the extravasation of blood and discolomtion rarely 
result in any harm. Neither leeches nor stimulating lotions 
wil! prevent the spread of the discoloration, or remove the 
effused blood and scrum. 

If, upon the renewal of a dressing, it be found that large 
bUsters exist, the bags of serum may be' punctnre'l, care being 
exercised that the subsequent dressiiig does not press upon 
the parts lest suppuration and sloughing follow. The surgeon 
Bliould frequently re-dre«8 a limb in a blistered condition, oi 
wat<^ it carefully until parts thus eftected are sound. 
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Muscular twitching is occasionally a disagreeable complication 
which needs subduing. The application of chloroform to the 
limb may allay the difficulty ; the internal use of an opiate 
has been attended with relief, though some patients of great 
nervous excitability grow worse under its administration. 
Chlorodyne has a far more desirable effect upon spasmodic 
conditions. 

Distressing pain attendant upon the reception of a fracture, 
and the disturbance caused by the reducing process, ought to be 
assuaged by anodynes in doses gauged by the severity and 
continuance of the distress. 

Ftbrile symptoms may be allayed by the use of aconite, or 
kindred agents. The evacuation of the bowels by the influ- 
ence of an enema, or a mild purgative, frequently arrests 
feverish paroxysms. A hot skin may be cooled by the fre- 
quent use of the wet sponge. In case of " chills " and hectic,' 
from exhaustive suppuration, iron, quinine, and the mineral 
acids may be employed to advantage. 

The diet should be light for the first few days after the in- 
jury, but in the course of a week or ten days, it may be sub- 
stantial and nourishing. 

Excoriations on the nates arising from unsuitable beds, and 
a prolonged recumbent position, may generally be prevented 
by the use of a soft piece of buckskin to parts threatened 
with such a disagreeable complication. Air and water-cnshious 
are useful in protecting parts irritable and excoriated from 
prolonged pressure of the bed. 

CONVALESCENCE. 



There is generally too little attention given to patients aft^r 
the fracture apparatus is removed. Tiie limb, though the 
broken bone has united, remains stiff, swollen, weak and 
tender. Compression and inaction have established a condi- 
tion of atrophy ; and the neighboring joints have lost their 
suppleness. A patient is very sensitive to this enfeebled state 
of the limb, and needs encouragement to make him exercise 
properly, and to employ those means which tend to re-estab- 
lish the functions of the part. Extreme timidity prevents 
patients from giving their convalescing limbs a desirable 
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arnoiint of actioo. There l 
may he re-broken, or that it nil 
body. 

It is a discreet precaution to keep patients who have bub- 
tained a fracture of the thigh, or of both bones of the leg, iu 
bed for a week or two after the coDsalidutioii is known to 
have been established. As has been previously stated, there 
ia yet danger of a gradual yielding of the newly-form etl callus I 
yet during thia confinement to the bed, the limb may be moved 
at the joints, and rubbed with the hand or coarse towels. At 
length the patient may venture upon crutches, and then to 
take gentle exercise with the support of a cane; and, finally, 
he will walk without any assistance, though with a limp in 
the gait even when there is no shortening or other deformity. 

Sometimes a patient is so fearful of a full or a second acci- 
dent, that he has to be coaxed and urged into Euffieieiit exer- 
cise to invigorate tlie limb. Liniments and douches are of 
qucHtionahle utility so far as medication is concerned, bat 
their indirect effects may prove exceedingly advuntageouB. 
The patient ia recreated while applying a liinmeut ; and the 
circulation of the limb is improved by the friction employed 
in the application. There is a popnlar notion tfcat certain 
penetrating or oleaginous Uniments will impart suppleness to 
stiffened joints and rigid tissues ; tbia prejudice may be turned 
to the advantage of the sutferer, for ho will industriously 
employ any menna that have ascribed to them the desired 
qualities. 

Patients are to be impresaed with the importance of em- 
ploying considerable force in the flexion and extension of par- 
tially anchylosed joints ; and of keeping up this action for 
weeks and even mouths in obstinate caaea. Persevering efforts 
of this kind have accomplished wonderfully beneficial results. 

Flannel bandages should be kept applied for weeks and 
months to logs inclined to swell, especially if the veins be 
varicose. At length the bandages may he laid aside, and 
elastic stockings worn continuously to keep the limbs iij good 
condition. Elderly persona make exceedingly slow recovories ; 
and if oi irritable temperaments, are querulous and de- 
Bpoudent. 
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Strictly speaking, there can be no fracture without breaking 
of osseous material, yet the forcible separation of the epiphy- 
sis from the shaft of the bone, through the cartilaginous con- 
nection, in young subjects, is a lesion analogous to fracture. 
It is an accident that can not always be distinguished from 
fracture ; and the treatment of the lesion should be the same 
as that directed for a broken bone. In the diagnosis of the 
case, clear and distinct crepitus will be wanting, but all the 
other signs of fracture may be present. 

All the long bones, from birth to fifteen years of age, are 
subject tcT this peculiar injury. Both extremities of the 
humerus, radius, femur, and tibia, have been separated from 
the shaft, through the cai-tilages interposed in growing bones, 
between these distinct ossifie parts. The separation may take 
place during the careless delivery of a child. The obstetrician, 
unless he bears in mind the dangers of diastasis, may, in at- 
tempts to bring down an arm or leg, sever the cartilaginous 
connections of the humerus or femur. If such an accident 
should occur, it would bo known by the flaccid, mobile condi- 
tion of the broken limb. Swelling and discoloration would 
soon exhibit themselves ; and, in handling the child, the in- 
stability of the member would be observable. The limb would 
fall powerless into unnatural attitudes. Once discovered, the 
injuiy should be treated like an ordinary fmcture. 

I was once culled to attend a lad of five or six. years of age, 
who had separated the lower epiphysis (Fig. 16) of the 
humerus, by a fall upon the curbstone. The physician first 
summoned to take charge of the case, bandaged the arm so 
tightly that the soft parts, on the anterior aspejt of the arm, 
sloughed. This was the state of the case when I was asked 
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to tuke cliarge of it. The slmf't of llie hiimeriia protruded 
throiigli the opening made by the slough, converting the 
lesion into something like a componnd fracture. The ppo- 
trudiug bone was denuded of iierioBteum, and pus was dis- 
charged through two Biniiscs above the main opening. The 
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fortunate discovery of grauuhifions npou tlie end of the pro- 
truding boue, suggested the idea of extending the limb until 
the projecting bone would sink into its natural [jlace and 
position. Aticordiiigly, the hand was suspended to tlie bed- 
frame above, so that the weight of the body, by extension, 
kept the bone wliore it ought to be, in the bottom of the 
tvoand. The period of recovery was prolonged, and attended 
with profuse suppuration, yet in the end the result waa quite 
aatisfactory, eoiiaidering the condition of the limb. 

DiusUiaid often takes place at the point of t)ie elbow, — there 
is a partial soparaiion of tlio epilrochlea. The injury ia at- 
tended n''lli great pain; ami oceurrinjj in children whose 
joints Hi'e loose and who sob a great deal, the surgeon is pnz- 
aled to know what kind of uu accident has happened. Nu 
crepitiiliiiu can be elicited, ami little displacement is apparent. 

It is safe to manage these obscure and doubtful eases by 
placing an augnliir piece of binder's board on tlie posterior 
aspect of the limb, the ends extending three or four inches 
above and below the joint, and wrap splint and arm with a 
binidiige, If a piece of binder's board eight inchea long iind 
three or four inches wide be cut into on each side, tbe inci- 
sioiiB exteiuling oblit^nely towards the centre of the nniterial, 
the piece can easily be bent into a nest that quite accurately 
fits over ibc joint of tbe elbow. 
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CHAPTER XIII. 



FRACTURES OF THE CRANIUM. 



In the division of surgical subjects, fractures of the craniunij 
from the nature of the injuries and the peculiarity of their 
treatment, are always placed among wounds of the head. 
The gravity of such lesions depends essentially upon injuries 
and disturbances of the brain, therefore a consideration of the 
fracture alone would not reach the most important part of the 
subject. The treatment of fractures of the cranium is not 
based upon the ordinary rules pertaining to broken bones, but 
upon the brain-symptoms. Unaccompanied with cerebral 
complications, such fractures though almost always compound, 
are not to be interfered with. It is an established rule that 
simple fractures of the skull, even with depression, but with- 
out encephalic symptoms, are to be let alone. In the severer 
cases, the surgical interference chiefly consists in trephining, 
an operation performed in order to elevate or remove frag- 
ments of bone, and designed to relieve the brain-symptoms. 
Fractures of the cranium, then, will not receive attention in 
this connection. The bones of the face, though classed as 
belonging to the skull, may be broken without neoes^sarily 
disturbing the brain ; and require the same general treatmeiit 
as fractures in other parts of the body. 

FRACTURE OF THE ZYGOMATIC ARCH. 

A fracture of the zygomatic process of the temporal bone 
is an exceedingly rare accident. A direct blow, as a fall upon 
the side of the head, is the kind of violence most liable to 
break this bony arch. Although very prominent and slender, 
the process is protected bv coverings of integument, fat, fascia, 
muscle, and other soft structures. 
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A simple fracture of the zygoma is an unimportiiiit mjurj, 
but a force that breaks the process of bone, is generally suffi- 
cient to do other niiachief. Concussion of the bniin is the 
frequent nttendaut of such a. lesion. A. depression of the arch 
interferes with the temporal muscle. The swelling that follows 
the injury also impedes the functions of tlie parts implicated. 

Treatment. — In cases where the temporal mn.scle plays 
iisiiy, and the depression of the arch is not distinct, no treal- 
ment ia necessary, unless it be that employed in orJinai-y con- 
tusions. Duverney diretls, in the event of depression of the 
arch, that the surgeon put his finger in the back part of the 
patient's mouth, ugainst the inner surface of the cheek, and 
press the displaced fraguients back into tlieir natural line. 
An attempt to bring force against the inner siirfiice of the 
zygonmtic arch, by a finger in one's own mouth, shows tliat 
such a melhod of reduction ia impracticable. 

Ferrier brought the pieces to their natund level, by cutting 
-tiowu upon the fracture, and elevating them with a spatula. 

In the only case 1 ever saw, the patient had been struck 
with a lica^'y chisel. A plain depression in the arch could be 
felt; and the sutt'erer could open and shut tlic month with 
difficulty. There was marked ecchymosis in tlie region hurt. 
The skin was hroken, but there was no wound in the soft parte 
reaching to the bone, I pushed tlie point of astrong tenaculum 
beneath the depressed bone, and with a lever-like motion, 
forced the displaced fragment into line. There was a perfect 
recovery in six or eight weeks, no perceptible dcf»rmity fol- 
lowing. The point of an instrument, like a carpenter's scratch- 
fiwl, might be employed as a lever to overcome the displace- 



FRACTURE OF THE OSSA NASI. 

A not unfrequent injury is fracture of the nasal bonea. It 
may be produced by the kick of a horse or mule, and ljy the 
forces of moving machinery. A circular saw might throw a 
block of wood with sulKcient velocity to crush the hones of 
the nose. The handle of a windlass, while heavy weights are 
'being raised, may slip out of the hand of a laburor, and so 
qnickly take the reverse direction as to strike the wuikman 
aorosa the bridge of the nose. 
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Violence producing fracture of the nasal bones, rarely stops 
with that injury. The ascending processes of ' the superior 
maxillary are adjacent to the ossa nasi, the central lamella, 
and cells of the ethmoid are directly beneath, and the vomer 
and turbinated bones not far away. The nasal duct may be 
lacerated, and the Schneiderian membrane is sure to be torn. 
The symptoms of fracture which amount to reliability, are 
displacement. This may elude observation, on account of the 
great swelling which immediately follows the accident, unless 
the surgeon presses his fingers deep into the tumefied tissues, 
and thus discovers that the nasal bones, wholly or in part, are 
depressed below their natural position. The profuse hemor- 
rhage from the anterior nares, and other conditions generally 
attendant upon fracture of the nose, assist in the diagnosis, 
yet, without other evidence of fracture, the case w^ould be 
likely to pass unrecognized. Ecchymosis and swelling, w^hich 
extend to the eyelids, are the usual concomitants of contusions 
in the vicinity of the nose, and do not indicate the existence 
of a fracture. Even the introduction of a probe into the nos- 
trils determines nothing positively, unless it forces one frag- 
ment against another, producing crepitus. The nasal bones 
may be broken and displaced, yet the fragments may be so 
wedged against one another, and between other bones, that 
no crepitus can be elicited. When the fracture is much com- 
minuted, motion between the fragments can easily be given 
by holding the nose between the finger and thumb, and push- 
ing it laterally, or from side to side. If a grooved director be 
carried up the nostril beneath the fragments, and the finger be 
held upon the outside injury, alternate motion given by either 
instrument may disclose crepitus, and a pretty clear idea of 
the state of the parts. In the event of a wound exposing the 
bones, it would not he difficult to discover w^hether a fracture 
had been received or not. 

Treatment. — Diagnosis having been established, the sur- 
geon's next duty is plain, though not easily accomplished in 
every instance. A profuse and persistent hemorrhage is to be 
arrested before dangerous syncope conies on. The displaced 
i ragments of bone ought to be reduced, if possible, for no de- 
forniitv ii^ so noticeable as a flattened or distorted nose. A 
female catheter, grooved director, or other similar instrument, 
may prove a sufficiently firm lever when inserted in the nose, 
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to force tlio fragments back into place, but in some instances, 
a pen-bandle, or piece of bickory wood ivbittled into tbc form 
of a pencil, may be required as a lever to elevate tbc bones 
from their depressed position. This elevator, first oarried up 
one nontril. and then the other, to a point beneath the dopres- 
Bion, then, being poised on tne forefinger wliich rests on the 
upper lip, in made, by a lever motion, to pry the fragmcnta 
into their iiornial position, Onco replaced, the bones will stay 
where tliey belong. Pledgets of lint stiilfed into the nasal 
cavities to prevent the bones from falling one of place, can not 
accomplish any good purpose. Petit remarks : "These plugs 
are only of nee to contain the medicaments; and those who 
have thought of putting plu^ of lint with the idea of sup- 
porting tlie bones, for fear they should be displaced, have 
never made the reduction of a single fracture of the nose: 
experience would have taught them that it requires more force 
to depress these bones that have juet been replaced, than waa 
necesaary to raise them up with the elevator." 

If the bones be much comminuted, the parts may be quite 
moveable and require some lateral support. This may be 
brought to bear by the use of small compresses, one placed on 
either side of the nose, and held there with strips of adhesive 
.plaster. 

In many aecidenta, the fracture of the nasal bones is the 

J8t important part of the injury. There may be emphysema, 
the air from the nostrils finding ita way from cell to cell, or 
tissue to tissue, till the parts about the eyes and face are dan- 
gerously iTifiltrated; lacbrytnal fistula is another unpleasant 
complii-ation ; and the crista galli of the ethmoid bone may be 
forced upwards or to one side* and do serious harm to the 
brain, or structures within the skull, 

A lateral deviation of the nasal appendage is not so ohjec- 
lionable a deformity as flattening or sinking down of the 
bridge, yet much care should be exercised from day to day, 
during the healing process, to prev^ent any lateral tendency. 
As soon as the swelling about the nose and eyelids subsides, 
any depression or lateral deviation can bo readily detected ; 
uaA if the injury be not more than two or three weeks old, the 
defect may be remedied. After conaoUdatiou of the frag- 
ments, no correcting operation should be adopted, ao far aa 
'file position of the bones is concerned. 
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FRACTUKE OF THE MALAR BONES. 

The bones of the face may be broken by direct violence ; 
and, when broken, the displacement is generally by depres- 
sion. There will necessarily Jje a severe contusion, and not 
unfrequently a wound clear to the bone. No crepitation can 
be elicited, unless the comminuted fragments can be made to 
move against one another. The evidence of fmc-ture is de- 
rived from displacement, and that is almost always by depres- 
sion. The swelling, which arises rapidly, masks the bony 
displacemciit, so that the true condition of the parts has to 
be ascertained by indentations made with the fingers. 

Although the malar bone is very prominent, and nearly 
subcutaneous, it is not easily broken, or forced out of place. 
In prize lights the projecting cheeks are especially exposed 
to blows, yet in the whole history of such *' sports," not an 
instance of a broken malar has occurred. I have never been 
called to treat a fracture of this bone, but if I had an accident 
of the kind to manage, I should expect to treat it as I would 
a depressed zygoma. There is generally in connection with 
the fracture, a wound of the integument covering the bono, 
and through this an awl-like lever might be used to elevate 
the depressed fragments. 

FRACTURE OF THE SUPERIOR MAXILLARY BONES. 

Fragments by direct violence, are occasionally detached 
from the front portions of the superior maxillary bones. The 
nasal or ascending processes, as has already been indicated, 
may ])e broken by the satno force that breaks the ossa nasi. 

In a case that came under my ol)servation, a man, in a fall 
from the loft of his barn, struck upon the tire of a wagon, 
and sustained a fracture of one superior maxillary. The 
break beginning in the median line and extending back to the 
incisive and canine fossfc, separated from the main bone a seg- 
ment of the alveolar arch containing four teeth. There had 
been a tooth — the fii*st molar — extracted, which perhaps weak- 
ened iho bone at that point, and allowed the fragment the 
more easily to be turned into the mouth. The soft palate was 
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not imich lacerated, therefore the piece of bono diil not become 
completely iletached from its coimectionB, The upper lip was 
exteiiaively briiiBed ; and there were injuries to other parts of 
the body. 

I hnd no difficulty in pulling the segment of the alveolar 
arch back into its place, and retaining it there. None of the 
teeth were loosened tVom their places, though then,' must have 
been some interruption to their nervous and vascular supplies. 
The wound received no dressing except a wiring tugetlier of 
tho two front or incisor teeth. The loss of a tooth beyond 
the other extremity of tlie fragment, prevented the application 
of another wire at that point, Tho recovery was pert'ect, no 
defect or deformity following the injury. 

Cases similar to the one described, are reported in several of 
our medical journals, and hg Hamilton and Malgaigne in llicir 
Trefttises. In the treatment of fractures of the superior max- 
illary, the rule is to save the detached parts if possible ; and 
if the mucous membraue of a fi-agment be not entirely sep- 
arated from that connected with the main juirt of the month, 
the union of the piece in its original pkce, may generally be 
expected. The separation of splinters in the operation of tix- 
tracting teeth, is commonly iinal, there being no attempt to 
effect consolidation with the rest of the bone. 

In the maiuigemont of a fracture of the upper jaw, includ- 
ing a segment of the alveolus, it is well to wire the teeth 
togflther at the extremities of the fragment, and then bind 
the interior maxillary against it, with bandages around the 
head and under th^ chin. 

When u bullet enters the antrum, and carries with it small 
pieces of btuic, the citvily must be cleait:!! of the missile and 
the detached osseous fragments, or prolonged suppurative ac- 
tion will cn^ne. It is better to take care of such nu injury 
welt lit tirat, than to wait until the complications arc nnpieiis- 
ant, and perhaps dangerous. With a drill the untriinican be 
entered without incising the cheek. The lip is lichi up while 
tlio operator perforates the cavity of the jaw iibuvc ihc roots 
of the teeth. 
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FRACTURE OF THE INFERIOR MAXILLARY. 
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The lower jaw, from its situation, is exposed to injury; and 
parts of the bone, which are thinly covered, receive blows 
with full force. However, the inferior maxillary, in shape 
and mobility, is signally protected against fracture.' A heavy 
blow directly in front, tells powerfully upon the symphysis, as 
the bone does not have an opportunity to slide or otherwise 
escape the full effect of the stroke ; but a blow upon the side 
of the jaw is decomposed by the lateral sliding of the bone. 

Fig. 17. 




Fracture of inferior maxillary bone. 

The undcr-jaw is weakest at a point just in front of the 
insertion of the massetcr muscles; at least, fracture takes 
place more frequently there than at any other place. Direct 
violence, as the kick of a horse, is the common cause of a 
broken inferior maxilla. Buyer maintains that the solution 
of continuity never occurs just at the symphysis. In two 
instances I have seen fracture in the median line. Plenty 
of similar cases have been reported. In adult age the 
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bone is very strong at the syniplij-sis, yet tlio rroi|uency "f 
fraehire at that poiat iadi«ate« that the strength of tho buna ■ 
may be ovcreonic by a powerful blow ceiitraliy applied. 

Tlie bone ia rarely broken iti two places. A crualung kind 
of forcu, lis wliere the face is run over by a loaded wagon, may 
iiitlict a double fracture, The neck of the condyle is rathei 
ptetidor, and, in a divided niuBeular action, in conjunction 
with a cimiplicatiou of forces acting in a fall, it may be 
broken. Tim coionoid process ia 30 well protected by the 
zygoma and tliick mnsules, tbata fractureof it mustbe exceed- 
ingly rare. The ramus may he separated from the body of 
tho bone at the angle, or a little above. 

Fi-actnre of the lower jaw may be simple, componnd, com- 
minuted and complicated — the nature of the injury depending 
much upon the violence eustnined. A segment of the alveolar 
arch, taking with it sevorul teeth, is occasionally detached. In 
finch caecs, the gums and mucous membraues of the mouth 
are lacerated. 

Bonn gives an account of a fracture in combination with 
dislocation of the lower jaw. The same force in one direction 
did not occasion the double injury, but a series of forces acting 
at ditterent times and in ditfereiit directions, as when a man, 
in falling from a high building, strikes a acattblding on his 
way down, and receives one kind of injury, then as 
he reaches the ground covered with rubbish, sustains another 
kind of hurt or a multiplicity of iiijuriea. It would be dilE- 
cult to account for certain complicated injuries, except on the 
theory of the action of a vnriety of forces. 

A jaw that has been weakened by nlceratiyn around dis- 
eased fangs of teeth, may break under the force a dentist im- 
parts in the act nf e.vtracting a neighboring tooth. I once 
saw ft jaw that had been broken while a dentist was extracting 
the lower teeth to prepare ihe mouth for an artificial set. The 
bone was carious at the point of fracture ; and had been thus 
rendered hy an old fang that was completely hiilden by the 
over-growing gum. Suspecting a diseased state of the bono, 
for the dentist assured me that he used only moderate force, 
I explored the fractured ends with a slender dental instru- 
ment, and discovered and dislodged the old fang. Suppura- 
tion kept up for three or four weeks, and then the fragments 
united as in an ordinary fracture of the jaw. 
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Muscular action has been known to produce fracture of the 
neck of the condyle. Professor Josepli Pancoast once met 
such a case in the Jeiiei'son College Clinic. An old man suf- 
tcred the lesion while in a paroxysm of violent coughing. 

Mr. Holmes, of London, exhibited to the Pathological 
Society a specimen of a fractured portion of the neck of the 
lower jaw driven into the meatus auditorius externus. Vio- 
lence producing fracture of the inferior maxillary, may be 
sufficient to crush the bones of the face, and to injure the 
brain. 

In most of the instances coming under my observation, the 
direction of the fracture has been more transverse than ob- 
lique. This has not always been the experience of other ob- 
servers. Reports of a great variety of cases show that the 
course of the fracture in this bone may be similar to that in 
the long bones. 

When fracture occurs in the body of the jaw, the symptoms 
are plain, and distinctly indicate the nature of the injury. 
There is mobility of the parts, crepitus, and irreguhirity in the 
line of the teeth ; the gums are torn and bleeding, the mouth 
is usually partly open, the saliva dribbles away, and the 
patient, in making known his wants and sufferings, utters 
words without allowini^: much motion of the mouth. One 
fragment rarely takes the same line as the other, but there is 
apt to be a rocking of the short piece, and a displacement 
above or below the long fragment, or overlapping as in frac- 
tures of the long bones. 

When fracture occurs in the ramus, or about the neck, or 
coronoid process of the bone, the disj)lacement is either incon- 
siderable, or in such a situation as to be recognized with some 
difficulty. The pain at the point of injury, the mobility, and 
crepitus, are signs that might l)e expected, and when the latter 
can be hoard or felt, it is not to be mistaken. 

Sometimes the bone is splintered at the time of the frac- 
ture, or a small portion becomes carious afterwards, causing 
exfoliation to take place before the part will unite. Absces.ses 
forming in connection with these cases are often very tedious 
and difficult to cure. 

The tearing of the gum, a frequent complication in fracture 
of the lower jaw, is not to be.considered fully in the light of 
a " compound " injury, for the laceration is within the mouth| 
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80 that the healing process is not much prolonged by the 
wound iu the soft tissues. 

Tlie veiluctiof) of fractures of the inferior maxillary is not 
generally attended with serions obstacles. Manipulation of 
the broken parta is most conveniently conducted while the 
patient is sitting on a stool or low chair, and the operator is 
eoated behind hira. Then the surgeon with the patient's head 
loaning against his breast, ean with his thumbs and fiuffere 
press the displaced fragnienla into line. Any loosened tooth 
had better be removed, test it interfere with perfect apposition 
of the fragments, and the healing process. 

The surgeon, leaning over the patient, as indicated, has &, 
good opportunity to feel any irregularities along the base of 
tUe bone, or want of harmony in the dental arches and 
planes. If the surgeon is unable to adjust the fragments by 
sitting behind the patient, be can have an assistant take his 
place to support and steady the head, while he, standing in 
front of the patient, Inis a better opportunity to manipulate 
the jaw. 

If a tooth is merely loosened, and is not hi danger of getting 
oetwecn the fragments, or of interferJug witli the heating pro- 
cess, an attempt may be made to saVo it. Having bad some 
trouble with a loose tooth I tried to save in one instance, I am 
not 80 " conservative " in my notions in regard to saving 
teeth as were my early teachers, 

Tbeatmknt. — The common method of treating fracture of 
the inferior maxillary, is to fix the lower jaw firmly against 
the upper, either directly, or by placing two pieces of ci)rk be- 
tween the teeth, and then applying a bandage tightly under 
the chin and over the top of the head. The dressing is to be 
kept on for four or five weeks. During this time the patient 
must live on licjuid food, or such as he can swallow without 
mastication. It is quite desirable that the nonrisliment should 
be rich and stimulating, therefore beef, mutton, and chicken 
broths, in which bread is soaked or softened, should constitute 
a part of the patient's diet. 

The variety of " splints" and dressings devised to treat 
fracture of the inferior maxillary, is greater than necessary. 
In hospitals where gutta percha and other spliut-matcrial is 
at hand, such Bubstaneea seem very satisfactory for moulding 
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purposes. However, it is my design not to give nndue prom- 
inence to means and methods only pmcticable in public insti- 
tutions, or in large cities where almost any mechanical con- 
trivance can be obtained at short notice ; but to make sucli 
suggestions and give such di- 
^'^' reclions ns may enable a prac- 
titioner in a runil district to 
fix up his case satisfactorily, 
with mate rill ie at command, 
A piece of jiasteboanl about 
eight inches long, and four op 
five broad, may be taken and 
split up the middle from each 
end to within an inch of the 
centre. The material is then 
to be dipped iu warm water, 
to make it soft and pliable, and 
folded, as iiulicated in the 
wood-cut. The splint thns 
moulded can be applied to the 
chin ; and by a little manipu- 
lation, it may be made to adapt 
itself closely to the part, so it 
shall give equal and uniform 
support. It may be retained 
in place by a four-tailed ban- 
dage, or a roller carried in 
front of the chin, and around 
the base of the head below the 
ear, then across the top of the 
head obliquely, and under the 
chill and over the head again, 
as depicted jn the wood-cut. 
At the points where the turns 
of the bandage ci-oss each 
other, pins should lie used to 
keep the dressing from slipping out ot i)laee. Gutta percba, 
cut like the pasteboard, and soaked in very hot w^ater to make 
it pliable, may be used in the way just described. A fimi 
piece of sole leather answers an excellent purpose. Tough 
bark is uot without its desirable qualities in treating fracture 
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of the inferior maxillary when other raeanH cjin not be coin- 
iiiumled. 

The employment of silver wire as a ligature to faaten 
together contiguous teeth on each side of the fracture, is the 
most reliable and aatisfoctory mL-uns of holding the fragmeiita 
adjusted. A strong silk or hempen cord will do in place of 
the silver wire. Even an iron wire may be u^ed in case no 
silver wire is at haud. In one instance coming tu my 
knowledge, a piece of tough iron wire was used to twist 
together adjoining teeth in fragments of the under jaw, and 
it held its place for three weeks. At the end of that time no 
further retentive means were needed. 

If silver wire be used, a large size, ordinarily employed for 
BUtures, should be selected. There is generally space enough 
between the teeth, near the gum, for one end of the wire to 
pass reailily. A piece from twelve to fifteen inches in length 
13 long enough. After one end is carried through to the mid- 
dle of the ligature, it may be bent, and pushed back out of 
the mouth between the two 
teeth nearest the other frag- 
ment. Then, with the two 
ends of the wire in his hands, 
^^^-^-„^ ^^^ surgeon can draw the pieces 

iVit Iff^^^H^V of Iwno together and hold thorn 

llU ^B^^l^l 'ii appositiou, by twisting tbe 

A ^^^^^^^^^^ ends of the wire ligature 

JKk ^^^^^^^^L ai'ouiid each other. After a 

r ^^ '^^^H^BHSSh^ secure fastening is made in 
this way, the free ends of wire 
may be cut with sciseore, down 
to the twist. Finally, the rough 
end of the fastening may be 
ndjKfini >" rriii^turorjiKv, aiui Dcut With lorceps, aiiu thus 

"""''" ■ ""^ ■ kept from jagging the lip. 

Forceps may be eiu|iloyed with advantage in carrying the 
wir« between the teeth. 

A silk or hempen thread may be passed between tlie teeth 
by the aid of a short needle. The wire may be carried twice 
around the necks of adjoining teeth, with the view of greater 
strength and security, but a single ligature is generally better 
than two. 
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If the tooth next the fracture be loose, or missing, the liga- 
ture may be made to surround the next in the row. 

Where no teeth exist, the fragments may be perforated on 
cacli side of the fracture, and a silver wire ligature employed 
to fasten the pieces of bone together. 

1 have had such excellent success in ligaturing the teeth, 
and the results have been so satisfactory, that I feel like be- 
stowing great praise upon this plan of joining the fragments 
in the treatment of fractures of the lower jaw. It permits 
free movements of the mouth, although mastication is not to 
be admitted. IS the patient can not be trusted to keep the 
jaw pretty quiet after the teeth are wired 'together, it will be 
best to finish the dressing with the pasteboard cap for the chin, 
and the roller to keep it in place. 

Ivory and metallic clamps to fit the chin, and others to be- 
stride the alveolar arch, have been employed with success. 
Pcrliaps there may be instances where it is impracticable 
to use the wire suture ; and a chin or clamp dressing is the 
only means left which can be employed. However, the paste- 
board, gutta percha, or leather chin-piece, is never beyond 
reach. 

I have seen cases where all means, except the wire ligature 
around the teeth, have failed to keep the fragments in apposi- 
tion and at rest. 

Fractures through the ramus, neck of the condyle, or coro- 
noid process, can not, of course, be treated with the silver 
wire ligature. In such cases the chin dressing, with bandages, 
constitutes the only means that contribute to the support of 
the broken parts. Such fractures are beyond reach, and the 
fragments continue under the control of the masseter and 
pterygoid muscles. . The coronoid process, as has been stated, 
is rarely broken ; and even when fractured, the temporal mus- 
cle, on account of the great extent of its insertion, does not 
generally displace the fragment. 

Delayed union and false-joint are occasional defects the sur- 
geon has to encounter in the management of fractures of the 
lower jaw. One of the alleged reasons for these defects is 
that the saliva may have free access to the broken surfaces, 
dissolving and washing away the reparative material ; but a 
more acceptable explaiuition is that the inferior maxillary is 
to some extent, a floating bone, subject to motion at every act 
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of spoakiug or swallowlug. Want of Bteadinoss in 1 roken 
bones always delays union, or altogether prevents that result. 
Iq one of my ciiBes, complete consolidation did not take place 
for over a year from the reception of tiie fracture. The mo- 
bility during the later period of the consolidating process, waa 
very slight, and did not incoTivenience the patient. The frac- 
ture waa through the symphysis, and the accompanying inju- 
ries were so severe that there was little hope of a recovery for 
several weeks. 

Allusion has been made to the use of corks between the 
teetb. These when used are designed to keep the jaws apart 
so that food can betaken. The corks should be wedge-shaped, 
and channeled above and below for the reception of the teeth. 
There arc objections to any material nsed in this way. Even 
tUo gutta percba wedges recommended by Hamilton impart an 
unpleasant tiaVor to the mouth as long as they are worn. In 
otic instance, where the teeth were too closely set to allow of 
nutrient fluids to be eitsily sucked between them, I useil leadt-n 
^vedges, cbanni^led for the teeth, and curved to correspond 
witli the arches of tiie jawa. I was well pleased with the part 
they served. These interdental splints arc not needed in cases 
ti'eated by fastening the fragments together with silver wire 
inserted between the teeth. 

In the event of double fracture, a segment of one side of 
the jaw being detached, it may be difStult to use the wire far 
back in ihe moutb. However, if the front end of the de- 
tached piece of bone can be secured by suture to the long' and 
more stable fragment, the result will generally be more eatie- 
fectory than when treated with chin splints and bandages, 

When fnielnre of the jaw is left untreated during the pe- 
riod of iiiiiiiii, the fnignients du not rest accurately in appo- 
sition, but sntiioient displacement exists along the dentid 
nrulies to ivmler mastication unpleasant. Afterwards the 
surfaces of the teeth wear unevenly, and become liable to 
Oarly ilwciiy. Considering liow easy it is to diiigiiose frat-ture 
of the iuferi'vr miixilliiry, it seems strange that so many ciisea 
arc ovfl'i'ikeil, itnd allowed to pass without treatment. 
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The OS hyoides is exposed not mrely to one kind of violence, 
viz., the grip of an antagonist. Other causes might be enu- 
merated, but the one mentioned breaks the hyoid bone more 
frequently than all others together. The shape of the bone is 
such that the thumb on one side of the throat and the fingera 
on the other, tend to force the two great cornua towards each 
other. The fracture may take place through the body of the 
bone, or, as is oftener the case, through one of the branches. 

While the head is bent forward, the hyoid bone is protected 
by the under jaw ; with the head thrown back, the bone be- 
comes exposed to blows, and other kinds of violence. Ollivier 
reports that a woman, iifty-six yeai*s of age, made a false step 
and fell, her head being thrown forcibly backwards. She re- 
ceived, from muscular action, a fracture of the greater cornu 
of the hyoid ; and heard a distinct crack at the upper part of 
the left side of the neck, at the moment she fell. Dr. P. G. 
Fore, of Cincinnati, had a ease, which was sustained by a 
direct blow, received in falling down stairs, a projecting brick 
inflicting the injury. 

The signs of fracture of the hyoid are generally well 
marked. The snap is audible, and quite often heard by the 
patient; the pain, coming on inmiediately, is severe, and is 
quickly followed by notable external swelling ; discoloration, 
the result of ecchymosis, appeal's sooner or later; and the 
patient can not speak or swallow without occasioning distress. 
Crei)itation' can not always be elicited, owing in part to the 
disi>ljicement, and in part to tile dithculty of manipulating the 
fragments. The finger carried back along the floor of the 
mouth to the root of the tongue, may discover the rough ends 
of the fragments. The treatment consists more in combatting 
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iiiflamiuutiou, iind eiijoimng a quiet, easy position, than in any 
kind of retentive dressing. 

In tlie event of displiicemeiit, the finger of one liand ia 
liasHi'd iuto the throat, anil the other hand, oxterna,Uy, iisaists 
ill juljnating the pieces. Ouee in place, the .fragments are not 
genenilljr drawn ont of position, especially if the head be kept 
inclined forward, and in a state of repose. The patient nrny 
have to be fed tlinnigh a tnbe for a few days. The recovery 
is genci-ally complete in fuur or five weeks. Dr. George 
Harloy, in llolmes' System of Surgery, reports a case of frac- 
ture of the Ijyoid hunc, which illustrates the peculiarity of the 
symptonis, and refers to a bandage employed in the treatment. 
" On the 28th of Miii-eh, 1856, a little girl, aged six yeara, 
while jumping, foil with her neck across the rail of an iron 
bedstead. She was instantly seized with a fit of congliing, 
great dj'spnoea, an inclination to vomit, and a eoplons flow of 
saliva. The saliva was partly tinged with blood. When 
hi-ouglit to ns, wliich was almost immediately after the receipt 
of the injury, there was dlstreaaing difficulty of breathing, the 
face was of a livid blackness, and Ihore rfere all the other 
pyniptoms of impending deaih by apiiica. On examining the 
ueck, there was found a sbiirp body projecting beneath the 
skin. It was very angular and quite moveable. On close in- 
spection it was found to be tlie displaced ends of the fractured 
hyoid bone. One end of the body rode over the other. By 
a little manipulation the fracture was reduced, and all the 
eyinptomsof impending auftbcation, together with the copious 
flow of saliva, etc., rapidly subsided, A bandage was placed 
around the neck to keep the ends uf the houe in their place; 
and with the exception of a smart attack of fever, which 
laate<l three days, thp child made an uninterrnpted recovery, 
and without any deformity, except a slight fullness caused by 
the callus ; but even this after a time disappeared." 

In the case just cited, the fragments nearly perforated the 
flkin ; in some cases the sharp entls puncture the mucous mem- 
brane of the pharynx, pricking and irritating to an intolerable 
dogreo. Proper reduction consists in replacing tlie fragments 
BO the ends shall be at a distance from sensitive part*. A 
handkerchief tied snugly around the neck would steady the 
muscles, and prevent, in some measure, the recurring inclina- 
tion to swallow. 
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FRACTURE OF THE LARYNGEAL CARTILAGES. 

The cartilages of the larynx are sometimes broken, the re- 
sult of a. blow or fall upon the front of the neck, or from a 
forcible squeeze of the throat. M. Ladoz has no doubt this 
fracture is produced exclusively by violence inflicted with the 
hands and nails. Plcnck has seen a case in which the thyroid 
and cricoid cartilages were both broken by a fall against the 
edge of a bucket. Dr. Frank Plamilton repoiis a case arising 
from the kick of a horse. 

Injuries of this kind are extremely dangerous to life, in con- 
sequence of impediments to respiration, either immediately 
after the injury, from displacements, and eftusion of blood ; 
or, subsequently, from empj^ysema, and oedematous infiltration. 
The neck has a swollen and distorted appearance, the voice is 
altered or entirely lost, and the act of swallowing is attended 
with difficulty. Cough supervenes, and the respiration becomes 
changed to a disagreeable whistling or crowing. The emphy- 
sema, by becoming general, is a serious complication, though 
the greatest danger is from rapidly approaching suffocation. 

An attempt should be made to overcome the occlusion of 
the glottis, by cutting down upon the larynx, and even into it, 
that the infiltrated and oedematous tissues may be relieved, 
and the fragments of cartilage pushed into place. 

A grooved director or small elevator, entered through a 
lacerated or artificial opening, is a serviceable instrument to 
raise and to adjust fragments. The emphysema, if confined 
to regions around the injury, is nearly harmless, and may be 
let alone. Punctures to relieve the iufiltrated areolar spaces, 
will do some harm and no good. The introduction of a laryn- 
geal tube, to breathe through, niii^ht be of service in eases 
where suftbcation was imminent. Evaporating and anodyne 
lotions would be indicated to subdue or hold in cheek a high 
grade of inflammation. 



CHAPTER XVI. 



FRACTURE OF THE VERTEBRJl. 



Severe injuries and didplacements of the bones of the back, 
are generally complicated, fracture and dislocation being liable 
to occur at the same time. It seldom happens, from the me- 
chanism of the vertebral column, that a simple fractnre or 
dislocation occurs as a distinct and uncomplicated lesion. In 
the cervical and lumbar regions, where motion is not restrained 
by the vertical articular surfaces, dislocation can 0(!cur without 
the absolute necessity of a fracture; but in the dorsal region, 
where the processes overlap, and are closely locked, simple 
dislocation seems impossible. 

In tlie management of injuries about the extremities, it is 
exceedingly important to draw nice distinctions between frac- 
tures and dislocations, that the proper treatment for each may 
be applied understandingly ; but in grave injuries of the back, 
the breaking of the tip end of a spinous or transverse process 
is not the serious part of the trouble. If dislocation exist, the 
displacement is to be overcome, but the gravity of the case 
depends upon the condition of the spinal cord. That delicate 
and important organ is liable to be compressed by the dis- 
placement of vertebrae ; and the reduction of the bones is more 
to give relief to the cord than to get rid of a deformity. 

Fractures of the vertebral bones coming from direct vio- 
lence, arise mostly from blows; but they result from indirect 
violence, as when a man, in falling from a height, strikes upon 
the head or upon the nates. The parts hitting the earth may 
escape with bruises, yet the force is continued upward, and 
breaks some of the vertebral bones. 

The throat, chest and abdomen protect from direct violence 
the vertebral chain of bones in front, therefore the force must 
come from the rear, or from above while the body is bent 
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forwards. A miller's carnmn, standing in his wagon, was re- 
ceiving into it heavy sacks of corn, let down by ropes from 
the high story of a grocery ; one of the sacks slipped, and in its 
descent, struck the neck and shoulders of the workman. The 
force fractured the spinal column at the fifth dorsal vertebra. 
A heavy force, striking the back, making it suddenly bend 
beyond its ordinary incurvation, is very likely to wedge off 
some of the processes. In the dorsal region the imbrication 
or overlapping is so considerable that not much flexibility ex- 
ists, but in the cervical and lumbar regions, there may be a 
good degree of incurvation without fracture. 

Effect of Fracture upon the Spinal Cord. — A fracture 
of the vertebral column at any point between the occiput and 
the third lumbar vertebra, where the cauda equina begins, 
generally inflicts injury upon the spinal cord ; and all the body 
below the fracture at once loses, more or less completely, both 
motive power and sensation. The great nerve center, being 
impinged upon, or compressed, loses its functions, and the 
parts depending upon it for nerve supplies, are paralyzed. 
The higher in the column the fracture occurs, the greater the 
part of the body aftected — in other words, the graver the con- 
sequences. The fracture of a cervical vertebra makes the case 
extremely dangerous, owing to effects upon the spinal cord 
high up, where the respiratory nerves arise. 

The length of time a patient will sometimes live after a 
fracture of the vertebral column, with all the distressing afflic- 
tions of paraijsis, h quite astonishing. Persons have lived 
thirty years under such unfortunate circumstances. Even 
with the fourth cervical vertebra broken, a jratient has lived 
ftiore than a year. Mr. Vnf^a reports the case of a Scotch 
gentleman, twenty-six years of age, the heir to extensive 
landed pro})erty, who, while running on the edge of a terrace, 
accidentally fell upon a hard road b(Mieatli, a height of ten or 
twelve feet, and injured his neck. From that moment everv 
part of the body, with the exception of the head, was com- 
pletely paralyzed, the power of rotating the head being all 
thnt remained to him. 

When a man has the spinal cord crushed or torn, so low 
down that respiration is not materially affected, it is not the 
direct injury and loss of function in parts below, that destroy 
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life, ir the eircumstaneea lie i'nvorable the I'nictiire will con- 
solidate and prevent motion dangerous to tlio cord if ibut re- 
maiu intu-a; the parts paralyzed may become atroiihied, hut 
that does not prevent vital continuance. However, there are 
t'onniduble cauees which, sooner or later, exhaust the strength 
of the patient, lied-sores on the hipa, coupled with disordera 
of the uriiiiiiy orgatia, hy combined influcncea, at length muke 
lite sucoumb. A remarkiible feature of the eorea is that they 
I'orni and extend with unusual rapidity. In a few daya, before 
nurse or friends anapect any ditticulty of the kind, large aloughe 
have aejiiirated li-oin the regions of the saeruin and hips. 
Tlio patient, feeling no pain iu the region, does not iisk to be 
turned in bed, hence the prolonged pressure mid irritiition 
upuu nue spot, which result in diaorganiziitiun of the tissues 
iovolvcd. 

Owing to the bladder being deprived of sensation, a condi- 
tion which frequently results in over-disteuaion of that viscus, 
and which calls for tlie repeated use of catheters, derange- 
ments of the mucouB lining of the urinary tracks begin, and 
continue with varying [ihasea till the gravest effects arc im- 
pressed upon the system already weakened or seriously im- 
paired from other causes. 

lu simple fracture of the spinous, transverse, and articular 
proceases, as pictured in surgical works, the lesion does not 
generally appear formidable, but when the bodies of the ver- 
tehriB ami the walla of the spinal canal, are broken, the pro- 
longed and deplonible results tax the patience of friends and 
tlie ingenuity of the aurgcon, 

TflEATMEST. — A patient with suspected fracture of the vor- 
tebne sliould lie taken home in an easy horizontal position, on 
a door or shutter ; and, after his clothes are cut from lum, he 
should be laid on a mattress. The surgeon should ace that 
extension and such manipulation be employed as shall favor 
the return of any disjilaced fragments to their places, A 
Blight change of posture may be all that is needed to correct 
a marked deformity. 

Sand-bags should be prepared at once, and bo employed as 
to enatain the attitude thought to be the most desirable. 
Common feather pillows answer a good purpose in bolstering 
ap the head and shoulders, but the hips should be propped up 
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with something more substantial. Sand-bags will be found 
useful in every case, though the service of air and water-pillows 
is needed for pai'ts inclined to slough. A piece of buckskin 
next to the integument is better than lint or other tine tex- 
tures. In the event of sloughing, the use of carbolic acid to 
the raw surface is excellent. The agent corrects fetor, and 
hardens the tissues to which it is applied. 

It is still a question whether any operative measures are 
ever justifiable, undertaken to relieve compression of the cord. 
The trephine has been employed with success in a few in- 
stances, though there seems to be no definite indication for its 
use. There is no sign to distinguish between the compression 
made by a piece of bone and that arising from eiiusions into 
the vertebral canal. The dingnosis depends more upon infer- 
ence than substantial evidence, therefore the operation can 
never be performed under well grounded convictions. 

If a surgeon meets a case in which the indications point 
emphatically to an operation^ he should not hesitate to execute 
what that exceptional case requires. To be always governed 
by general principles deduced from the majority rule, leaving 
no latitude for exceptions, which may always exist, would 
impose undue restrictions upon a progressive science. 

Tlie pain aiising from the fracture of a vertebra and from 
compression of the cord, is generally not severe, therefore 
the inex[)erienced {)ractilioner may overlook the injury. If 
the patie!»t after sustaining an injury of the back, be unable 
to move the lei;8, it is wise to took after a lesion of the spinal 
cord, and in doing so it is not best to turn and twist the trunk 
violentlv lest nn additional inini'v be inflicted. 

In some instances it is impossible to determine by manipu- 
lation whether fracture exists or not. Durin<f the examina- 
tion of a patient haviuii: a broken back it is desirable to turn 
the body l»y lifting and pulling upon the sheet which is spread 
beneath the dunk. A rolling motion is thus imparted which 
does not disturb injured parts. 



CHAPTER XVII. 



FRACTURE OF THE RIBS, ETC. 
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The lengtli of the ribs, their curved shape, together with 
their articulation to the sternum by means of elastic cartilages, 
contribute to their power of resisting forces, wliich otherwise 
would be continually causing fracture of these bones. Even 
as it is, with all their advantages for resisting fracture, such 
lesions are extremely common, forming about one-tenth of all 
fractures. 

The elasticity of the ribs varies greatly with age; tbcj^oung 
rarely sufter from broken rib, while in elderly people, whose 
bones have become unyielding and brittle, the injury is ex- 
ceedingly frequent. 

The anterior extremities of the ribs being more elastic and 
less firmly fixed than their vertebral ends, fractures of these 
boiies occur less often in front of the middle than behind that 
point. A rib may break at a point remote from the part 
struck, for it will first bend to a certain extent, and then yield 
at the point where the flexibility ceases. A given amount of 
compressing force applied to the front of the chest of a young 
pei'sou, makes a rib snap away back near its angle ; the same 
force, applied to the same spot on the thorax of an old subject, 
breaks the bone in its middle or more anteriorly. 

A direct force against the side of the chest, breaks a rib and 
carries the ends of the fragments inwards, lacerating the 
pleurse and lungs. A force applied to the front of the chest, 
rendei'S the rib more convex, or hoops it, so that when the 
fracture occurs the ends of the fragments will be directed 
towards the skin, and away from the viscera of the thorax. 

If a person be thrown forcibly against any projecting point, 
like the corner of the table, one rib is broken ; but the 
kick of a horse, or the crushing force of a carriage wheel, 
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generally breaks two or more of the costal bones. Several 
ribs are broken in severe injuries of the cliest. 

The fracture of a rib may be incomplete, the bone being 
simply fissured. In such cases there would be no displace- 
ment, though there might be angular deformity in a percepti- 
ble degree. In complete fracture of the ribs the periosteum 

Fig. 22. 




may not be torn,' giving no opportunity for displacement or 
deformity. The intercostal muscles assist in steadying the 
fragments and in preventing displacement; and the bones are 
firmly fixed both in front and behind ; consequently there is 
seldom much shortening or other displacement. The ends of 
the fragments resting against each other, are moved sufliciently 
by active respiration to elicit crepitus. 

Ln the event of the thorax being caught between two op- 
posing Ibrecs, and in severe and complicated accidents, frac- 
tures may be produced on both sides of the chest ; though in 
the majority of instances, only one side becomes involved. A 
rib may be broken in two or more places, yet the long bones 
of the extremities suffer comminuted fracture much more fre- 
quently. The first rib being short, and protected by the clav- 
icle, is seldom fractured ; the last two, or floating ribs, on ac- 
count of their natural mobility, scarcely ofl[er resistance sufli- 
cientft)r a force to act on them ; the ribs most frequently frac- 
tured arc the upper false, and the lower true, these being the 
longest and the most exposed to injury. 

A simple fracture of one or more ribs, uncomplicated with 
lesions of the lungs ond other important structures, is not a 
dangerous injury ; but when the pleurae and pulmonary organs, 
to say nothinej of the heart and large blood vessels, are in- 



volvcd in the accident, tlie most aorioufl conaefiueiices are to 
be I"e:ii'e<l. An analysia of ISli ciises admitted into Giiy'a Hos- 
pital, during fiv^eyeai's ending in ]8(iO, exeniplities lliu relative 
j.ropoi'iion of coiin'liL'uted and uiicomj'licutcd fractiirea of the 
ribs; lOtJ were uncomplicated, of which. 8 only had secnndary 
intlamniation, pro\"iiig fat^al in two instaniea from previous 
old-etandiiig disease ; 28 were complicated, I'i with eiiiphyse- 
ma, of wlioiu four had symptoms of pneumoniii, though all 
recovered, and of the remaining twelve, 6 died at once from 
fatal collapse, and tj recovered. Of the latter, -i had hiBmop- 
tysis iiud emphysema, and 3 extensive iiyury and severe in- 
flammatory symptoms. 

The ordinary symptoms of fractured ribs are quite clear 
ftnd (letinable. The jiatient declares he felt something 
break, or give way ; he feels acute pain at the seat of injury ; 
and complains of a severe stitch in the side or catching of 
breath during a deep insiriration ; the slightest attempt to 
cougb disturbs the fracture, and gives rise to the sensation of 
grating; movements of the ribs on the ufleeted side, and even 
on the sound side, on account of the consonance of action, are 
guardedly suppressed, and respiration is carried on through 
the movements of the diaphragm; the arm on the injured 
ride is held steady and in such a position as to relax the mus- 
cles extending from that member to the thorax. Crepitation 
sometimes results from the motion of respiration, and can 
genei-ally be produced by manipulating the chest. The bands 
placed on each aide of the supposed seat of fracture, or on 
each side of the chest, and moved alternately, excite sufficient 
motion to elicit crepitus. When the fracture is situatfd very 
far back, it is more difficult to produce crepitation. The hand 
placed upon a point opposite the fracture, and made, by a 
sudden impulse, to impart motion by indirect force, sometimes 
causes a grating of the ends of the fragments. The ear 
placed against the seat of injury may detect crepitns, the 
patient being requested to cough while the auscultjition ia 
made. Crepitus, though an essential indication of fracture, 
IB sometimes wanting, and its absence should not positively 
decide against the possible existence of auch an injury. If 
tbere be spitting of blood, and escape of air into the ceU 
lular tissue, the evidence of fracture is quite convincing, even 
if no crepitus can be discovered. 
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The prognosis is generally favorable, tliougli of coui'se it 
will be modified according to the primary and secondary com- 
plications. In old and elderly persons, especially if they bo 
at the time subject to bronchitis, asthma, or other forms of 
chronic disease, a guarded prognosis should be given, even 
if the fracture be uncomplicated. Such individuals often suc- 
cumb, in the one instance, to shock from their l(»w state of 
vitality ; and in the other, to a kind of asphyxia from ina- 
bility to free the lungs of the accumulated mucous secretion. 
The pleura is very liable to become inflamed, either from the 
fractured ends rubbing against it, or from a direct wound 
caused by a Bpicuhim of Ixuie lacerating it. The Inngs them- 
selves are not unfrequently wounded, and, as a consequence, 
take on seiious inflammation. The cavity of the chest, be- 
tween the pleurai, may get filled with purulent fluids, and col- 
lapse of the lung result. The escape of air from a wonnd of 
the lung, may till the chest and compress the organ, and find 
its way through rents in the pleunx?, to the cellular tissue ex- 
ternal to the chest, a fact that may be known by a peculiar 
crackling felt when the ski?) is pressed on. TIkj em[)hysema 
is at first confined to the side of the chest, and is situated near 
to the fracture; but gradually, as the patient goes on insjur- 
ing, fresh supi)lies of air escape, until it occupies an immense 
extent of surface, sometimes spreading over the v/hole body, 
even down to the ttns:ers and toes. A moderate amount of 
emphysema is not especially dangerous, but when it encroaches 
upon the space needed for the action of the lung. an<l rills a 
great part of the sn[)erficial cellular tissue of the body, the 
respiration becomes im[)ede(l to a fearfnl extent, and the 
movements of the body, from the pufiy swelling, nnconifort- 
ablv restrained. 

The intercostal artery, running just within the lower edge of 
the rib, is in some danu'cr of beini*' punctured or lacerated bv 
the sharp end of a broken and depressed bone, (/omplicated 
accidents of this kind are exceedingly rare, but quite within 
the range of possibilities. 

Treatment. — The local treatment consists in keeping the 
ribs in as perfect a state of rest as possible. The ')Ost plan to 
accomplish this object, is to ap[>ly long strips of adfjcsive pilas- 
ter, extending from the spine to the sternum of the attectcd 



ride. Enongh strips an inch and a half or two inches wide, 
mu3t be used to cover a space several inches broad, tlic dis- 
tance covered depending upon the unniber of riba broken. 
These stay in place better tlmn a bamkge, and do mt interlere 
with the movements of the sound side of the ohest. 

In those caaea where the ends of the fragments sink in 
toward the pleura, and compression at two opposite [loints on 
the chest remote from tlie injury will pry the pieces of bone 
outwards, (a manoeuvre that ia practicable in some instJtuees,) 
a wide flannel bandage may be used ; also compresses ut the 
points where the desired leverage win be obtained. The use 
of pasteboard and other splint-matorial to stay the broken ribs 
end to impede the normal motions of the chest, can accomplish 
very little substantial good. 

Some restless patients refuse to have any dressing applied, 
declaring that they can not endure the conlinement imposed 
upon the respiratory organs. In nearly all cases coming under 
my observation and treatment, the restrictions placed upon 
the movements of the ribs by the adhesive stripe, have been 
described as grateful. The sense of relief, and security against 
irregularity of respiration, have bci-n acknowledged by patieut<? 
thus treated. 

Purulent collections in the cavity of the thorax, are to be 
removed by the use of the ti-ocar, as in ordinary cases of em- 
pveniii. The escape of iiir into the cellular tissue cim not 
ulwiivs be prevented. Well adjusted compresses around the 
thoracic opening, fastened in place wittt adhesive strips mid a 
" b&ndage. may arrest the further issue of air. In case the cm- 
phyecma become wide-spread and tronbiesome, punctures niay_ 
be made in the skin to let the iiir out. A compressed lung, 
from the collection of air in the cavity of the pleura, has been 
relieved by an incision made in the intercostal space some dis- 
tance above or below the fracture. 

To dull the acutenesB of the pain, and to arrest the inclina- 
tion to cough, the patiouf sbonhl be kept nnder the infiucnee 
of opiates for several days. Gelsemiiinm, aconite, verntrum, 
and other vascular and respiratory sedatives may be adminis- 
tepcd to advantage. Antimony and bloodletting are altogether 
too depressing and devitalizing to be employed, though they 
' Btin are held in favor among the advocates of the theory tbnt 
inflammation is an exalted state of the vital powers. 
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In four or five weeks from the reception of a fractured rib, 
the patient so far recovera that he can attend to his usual avo- 
cation, when all treatment may be suspended. Usually a large 
callus forms at the seat of fmcture. This excess of reparative 
material is supposed to depend mostly upon the constant 
motion kept up by respiration. 

Fig. 23. 




Showing briilgcf of osnoous reparative material deposited between 
broken ribs, in the course of the intercostal muscles. 

In some instances the callus extends obliquely along the 
course of the intercostal muscles, and joins several riba 
together with osseous bridges. 

Want of bony union follows fractures of the ribs in a larger 
proportion of cases than in other bones. This defect is pre- 
sumed to arise from the impracticability of keeping the frag- 
ments in a state of repose. Fortunately the state of false- 
joint is not attended with serious inconveniences. 

Necrosis of one or the other of the fragments has been' 
known to follow fracture and to become a chronic trouble. 
At a proper time exsection may be performed to get rid of the 
dead bone. 

FRACTURE OF THE COSTAL CARTILAGES. 

The sterno-costal cartilages maybe brokenby forces similar 
to those which fracture the ribs. In old age the cartilages 
become ossified wholly or in pai*t, so that, by losing their or- 
dinary elasticity, they do not escape being fractured. The 
lesion is so rare that it was scarcely mentioned till modern 
times. Magcndie having observed five cases in two years, 
wrote a thesis upon the subject; Malgaigne states that he has 
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i only three casea ; and that at the Hotel Dieu, tliere was 
but one case in 2328 cases of fracture geuerally. He attributea 
this paucity to tho prububle oraiaaioH of the lesion iu the hos- 
pital returns. 

The cartilage of the eighth rib has been moat frequeatly 
broken ; then, thoae immediately above it. One fragment is 
liable to overlap the other, which reiidera the dlagiiosia easy, 
and the parts may hecome united in that position. Oeseona 
material consolidates the fmgmeiits. No aubsequentill efl'ecta 
are reported. Though the callus is bony, the origiuai carli- 
laginuua condition of the broken parts remains unchanged. 
The prognosis, in Ciises uncomplicated with serious internal 
injuries, is favorable. The diagnoaiB, unleaa one piece overlapa 
"the other, is difficult. No true crepitus can he elicited, but 
the other aymptoma are the same as in fracture of the rib. 

The treatment consiats iu applying adhesive atrips, a foot 
or more iu leugtli, across the injured spot. The cheat bandage 
18 not required, though it may be used to modify the move- 
ments of the thomx in case pain is aggravated by the respira- 
tory movements. Malgaigne found tlie bandage iiselesa, but 
succeeded in keeping the fragments in apposition by the use 
of a light inguinal truss, with a soft compress. In twenty days 
the union was perfect, no inequality or deformity remaiuiug. 



FRACTURK OF TUE STERNUM. 

Crushing injuries that break the ribs and the vertebne, are 
liable to fracture the sternum. The bone, by ita aiticuIatioQ 
with the clavicles and the cartilages of the true ribs, yields 
sufficiently to escape fracture from oi-dinary violence ; hence, 
uncomplicated fracture of the sternum is a rare accident. The 
elasticity of the costal cartilages and the ribs, which are like 
hoops, deadens the shock ami decomposes tlie force of a blow. 
Separation of the manubrium from the gladiolus, is more ffe- 
queut than true fracture thi-ough pails wholly osseous. In 
advanced age, when the original parts of the bone are com- 
pletely ossified, the point corresponding with the primary divi- 
eion between the upper two pieces, provesto be the weakest. 
At least, fracture generally takes place at that point. (Fig. 
84.) The course of the fractured liue is across the bone 
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transversely ; and one fragment may bo driven in so as to be 
overlapped by the other. There may be perceptible displace- 
ment without one piece getting behind the other. 

The causes of the injury are generally direct 
violence, though persons striking on the back, 
and having the body bend suddenly in a fall, 
have sustained fracture of the sternum. 
Chaussier reports two cases arising from mus- 
cular action, during parturition. The females 
were in labor with a first child, and threw 
back their heads, curving the body backwards. 
A celebrated vaulter, whilst bending his body 
backwards in the feat of raising a heavy 
weight with liis teeth, broke the sternum. 

The symptoms are: a sensation of breaking 
or cracking at the time of the accident, inter- 
ference with resi)iration, and sharp pain at the 
seat of injury, (crepitation maybe produced 
by manipulating the chest, or by movements 
of the body. The disphicement, when any is 
present, is decisive in its character, but if the 
fibrous and fascial investments renuiin untorn, there may be 
no overlapping of the fragments. Swelling and eftusions may 
obscure the usual diagnostic signs. 

Fracture of the sternum may be complicated with lacera- 
tion of the integuments, and severe injury of the thoracic 
viscera. The spongy nature of the internal structure of the 
bone, favors the formation of abscess. The pus, in such a 
case, would be more liable to collect or burrow in the medi- 
astinal space than in the cavities of the pleune. Caries is not 
unconmion after fracture of the sternum ; and the pus and 
debris may cause trouble unless they readily find their way to 
the surface. 

Longitudinal fracture of the sternum is excessively rare. 
A case is quoted by Malgaigne : A mason, aged 60, fell from 
a scaffold on some large stones, and received a longitudinal 
fracture of the sternum ; the left portion overlapped the 
right. Reduction was effected by drawing the arm to the 
side, and carrying it backwards, then pressing firmly on the 
middle of the right sternal ribs, niaking alternate movements 
from before backwards, so as to disengage the fragments ; at 
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the same time gentle pressure was made on the left or riding 
portion, so as to keep it on its own level. After reduction, a 
compress was applied, and maintained by a firm bandage. 
The case was successful at the end of six weeks ; no deformity 
resulted. 

TasATMENT. — The plan of treatment to be adopteil in frac- 
ture of the sternum, is to prevent, as much as possible, motion 
taking place between the two portions of bone, whether they 
■rest in apposilion or not. If one fragment overrides the 
■ other, moderate effoi-ta should be made to reduce them, which" 
may he accomplished by manipulating the chest. But if re- 
duction is inipmcticablo by such means, it is not advisable to 
n»e hooks or eleviitoi-a to raise the depressed piece. It is 
.foimd by cxiicrience that overlapping does not prevent con- 
Holidation, or produce serious inconvenience, even if the pieces 
of bono unite, with one fragment depressed below the other. 

Adhesive strips, applied vertically and ti-ansversely, prevent 
inotioD, and rotiiin tlie fragments in contact with one another. 
A flannel hiiudage in some instances where respiration is at- 
Itended "tth paiu, may be used to suri-oiind and moderately 
irCotnpres!! the chest. The fabric is more eliistic thiin cotton or 
Sinon, and otio fold or turn will not slide upon another. The 
liomontal position, and moderate doses of quieting medicine, 
Boon put the patient in a state of ease. Coughing, laughing, 
,ar Biieeziug, are instinctively avoided by the patient, therefore 
itrotestB against such acta arc useless. 

Position sometimes affords considerable relief. A finn pil- 
low or a large bag of sand placed under the back, to curve 
the trunk in that direction, puts extension and eounter-exten- 
aion upon the sternal fragments, favoring reduction, appoat- 
tlon, and repose of the broken parts. 

Many persons pusseas sucli deformities of the sternum that 
tha surgeon called to an injury of the central aspect of the 
)Bliui«t, mii;lit. Ii'otu tlie distorted uppcamnces, be led to suspect 
Sfracturo iiiiil displacement wlion neither existed. 
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FRACTURE OF THE CLAVICLE. 



The clavicle is exposed to direct and to indirect violence ; 
and the bone breaks from one influence about as frequently 
as it does from the other. Blows are always liable to be re- 
ceived, and the body is often thrown against unyielding sub- 
stances, hitting the clavicle with direct forces which result in 
fracture. Falls upon the hand, the elbow, and especially upon 
the shoulder, impart forces suflicient to produce fracture ; the 
radius, humerus, and scapula escape by conveying the shock 
or impulse along to the next bone in the order of articulation. 
The blavicle being slender and situated disadvantageously to 
take the violence communicated to it, breaks at its weakest 
or most severely tested point. 

The two extremities of the bone are stronger than its cen- 
tral part, and are connected to the sternum and scapula by 
means of protecting ligaments, which render the ends capable 
of offering much more resistance than the middle of the bone, 
which has no such support. 

When the fracture is occasioned by a blow, or by the body 
coming in contact with some hard substance, it is apt to be 
more serious in its nature and consequences, from the contu- 
sion and mischief done bv the broken ends, than in fractures 
coming from indirect violence. The situation of the fracture 
in the majority of instances, is near the centre of the bone. 
When the fracture is not far from the extremities, the acci- 
dent occurs near the acromion more frequently than in the 
immediate vicinity of the sternum. The parts of the bone 
between the curves seem to possess the least powere of resist- 
ance. When the (clavicle is broken near its middle, (Fig. 25), 
or between the middle and tlic sternum, the inner fragment is 
usually retained in its place by the ligaments, and counter- 
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balanced muBciihir nction ; and tlie autor fragment in some 
iustaiices is drawn a little downwards, in others it is elevated 
above tlie inner. If the fracture be outside the middle of the 




bone, the broken ends of both fragments are generally drawn 
upwards. Dr. R. W. Smith, of Dublin, in bis " Treatise on 
Fractures in the vicinity uf Joints," gives a description of 
several specimens of fractured clavicle, in all of which the frac- 
ture described was within two inches of tJie acromial extrem- 
ity. According to his illustrations, the broken ends of both 
fnigments were drawn upwards, except in one or two instan- 
ces where the fracture occurred between the ooraco-clavicular 
ligaments. By the action of the trapezius muscle the I'rag- 
menta-were elevated until they formed nearly a right angle 
with each other, and large masses of osseous material (excess 
of callus) were poured around the seat of injury, even con- 
necting the irregular bony mass with the coracoid process. 
The coraco-clavicular ligaments were either ruptured or lost 
in the excessive reparative material. 

Fracture of the clavicle occurs at all ages of life ; it is met 
in infancy and extreme old age, and at all periods between. 
Males are more exposed by their habits and occupations, to 
blows, falls, and fatal aL-cidents, thei'efore they moie frequently 
sutler fracture of the clavicle than females. 

The fracture may be simple, compound, comminuted, and 
complicated; it maybe transverse, oblique, or intermediate, 
partaking of both variedea so far asdireutiou is concerned. 

The prognosis, bo far as prospects for a good use of the arm 
Bre to he considered, is favorable ; but so far as defomiity is 
concerned, exceedingly unfavorable. Few fractures of the 
clavicle unite without more or less displacement. In most in- 
stances there is shortening either from angular deformity or 
from overlapping. This common defect arises from various 
causes. In some instances the dressing is not suitable, or is 
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not kept well applied; in others, the patient, not being much 
inconvenienced by the injury, tails to carry out the injunctions 
of his surgical attendant. It is needless to enumerate the 
causes of deformity. The weight of the arm dragging upon 
the shoulder and clavicle, tends to produce displacement, un- 
less the member be well supported. 

The s} inptoms of fracture of the clavicle are very evident 
in the majority of cases; the shoulder falls downwards and 
forwards, the level of the acromion being much lower on the 
injured than on the sound side. The shoulder and arm are 
nearer the chest, obliterating, apparently, the axillary space. 
One or the other of the fragments will be unusually prominent 
at the seat of fracture ; and the overlapping and displacenxent 
can be distinctly seen and felt. Crepitus can generally be 
produced by taking hold of the shoulder and moving it up 
and down, while it is held outwards. As soon as the aim is 
left unsupported it falls downwards and inwards, producing 
the characteristic deformities. The patient experiences great 
pain in these forced movements, and in his own attempts to 
move the limb, lie is unable to bring the hand across the 
chest to the opposite shoulder. The mobility observed at the 
point of fracture, when the arm is moved, is quite decisive as 
to the nature of the injury. In most instances the evidence 
of fracture is so clear that crepitus need not be sought. The 
appearance of the patient before the clothing is removed, is 
generally such that an experienced surgeon suspects at once 
the miture of t)ie injury. An individual with a fractured 
clavicle, is careful to support the elbow of the injured side in 
the hand of the sound side. This is to take the weight of the 
limb from the parts involved in the fracture, and to keep the 
shoulder up in its natural position. The patient is generally 
conscious of the nature of the injury, lie complains of numb- 
ness in the fingers, which may be i>roduced by the pressure oi 
one of the fragments on the axillary plexus of nerves. In 
some caj^es the pain is intense and sickening, while in others, 
very little distress is experienced. 

Treatment. — The numerous contrivances devised and em- 
ployed to treat fracture of the clavicle, indicate the difBculties 
in carrying out what is so ])lainly demanded. The shoulder 
is to be held upwards, outwards and backwards : to perfonn 



Of thh Clavicle. 



107 



Fia. 2G. 




l?0!tal.tljTk-lu™Mljfolln*lng 
baiSy lr"DVil IVn.'lurF ol ll>e 



this simple feat, a dozen kinds of apparatus are in practical 
use ; and all seem to bear evidence of ingenuity. If a patient 
would submit to the coniinement of lying on tlie back in bod 
for three or four weeks, the head being fixed on a pillow, and 
both arma confined to the side of 
the body, no special apparatus need 
be used. Young ladies, whose 
dresses expose the neck, imd in 
wliom it is particulai'ly dosinible to 
preserve the symmetry of tlie clavi- 
cle, may put this plan iu practice. 
Men and boys will not mibniit to 
such resti'aiuts, therefore sumo 
method of treatment must be adopt- 
ed to render them comfortable dnr- 
ing the heating piMjceeg, and allow 
tbem out-door exercise. A moder- 
ate amount of shortening and nod- 
ular deformity at the seat of frac- 
ture, is not often minded by tliem, provided the arm is at 
length strong and useful. 

The dressing of Dv. Fox, introdnecd iu 1828, is much in 
use, ami answere a very good purpose. It consists of a stont 
wedge-shaped pad, the thiek end to be used upwards iu the 
axilla of the injured aide, to serve as a fuknum over which 
the arm performing the part of a lever is drawn outwards by 
other parts of the dressing. A sling, like a ripped coat sleeve, 
made of strong cloth, exiends over tlie forearm and elbow, 
and has tapes at each end; a stufied ring is slipped on the 
sound arm quite over tbe slioulder. To this the tapes of the 
sling are tied, to lift the shoulder npwards and outwards. 
That the pad iu the arm-pit may not escape from its place, its 
upper end should have a couple of tapes, one to tie to tbe ring 
in front, and the otlior behind the chest. The accompanying 
drawings explain tbe dressing bettor than words. If tbe sur- 
geon, when be is firat called to a case, can not wait for the 
dressing to be made, he can dress the arm with the bandker- 
ohief, and leave directions for the making of the wedge, ring, 
and sleeve-sling. The wedge may be made of strong cloth, 
and stuffed with cotton, tow, or hair. The upper or thick end 
should be packed densely with the stuffing, that it may fulfill 
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the piu'pofio Ibi' which it is desiji;iied. The ring miiy be stufied 



rith cotton, wool, or hair. The slit 
it should be soft mid yielding, 



qplhIs 110 padding, yet 



Fio, 27. 



Very good results have 
been obtained wilh tJie 
handkerchief dressing. 
It consists in placing a 
long roU of cloth in the 
arm-pit as a fulcrum, 
and using n couuuon 
cottau handkerchief aa 
a sling to support the 
elbow, and hold the 
forearm up towards the 
opposite slioulder. The 
ends of the hiinitker- 
chii'f are to be tied 
tirounil the ueuk. 
Br. Lewis modified the 
dressing of Fox, using 
the pad and aliiig, with 
wide straps to cross the 
chest in front nud be- 
liind. It is not superior 
to the Fox dressing. 

Some years since, Dr. 
Iluiitoon introduceil to 
the notice of the pi-oiVs- 
eioii a drassing which 
he called his " Yokc- 
S|iliiit." consisting of a 
vukL-shiiped piece of 
wood, hollowed out on 
the inider suHaee, eo m 
1o fit the neck and both 
shoulders. The ends 
extend aome inches be- 
yond the shoulder ; and to which are attached two stuffed 
straps to pass through each axilla. Thest- straps cna be 
hucktud so tightly aa to elevate the shoulders, and curry them 
outwards and backwards, a handkerchief or other appropriate 
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lag supports tlie forenrm iiiitl elbow in front of Ihc cliest. 
Biicli nn iippiiratiisivill do for ml nits, but is unfit fur cliiMren. 

Lonji stripaof :killicsive plaster, ciircfiilly iii>i>Iie<l, tronstiliile 
a good di-csaiiij;; to linlil tlie arm and sliouiiler ininioviible iit 
young ami rcstleea patients. The first piece is looped jit one 
end iiroiiiid the npper part of the arm on the injured side, 
and llien (lie rest of the strip extends across the hjiek, and 
up over the alioulder of the soiuid side, to the front aspect of 
the thorax, adhering all the way. One end of the second 
picL'o of plaster is stuek to the posterior aspect of the arm 
oti tlie injured si do, and passes over the point of tlie elbow, 
ulrinr piirt of forearm, nnd np across the sound sliouldop to 
the back where it firmly ndlieres. Tliia adhesive phister roll 
is easy to apply, and will not get out of place. If well put 
on it will not have to be removed or renewed during the four 
weeks of licaling. 

Many years ago it was customary to'place a pad in the 
axilhi, and tlicu envelope the arm, shoulder and chest in ii 
very long bandage. This is now discarded on account of its 
confining the cliest, and of the difficulty of keeping it in 
place. 

About a year ago I adjusted a fractured clavicle with hand- 
kerchiefs. The patient was an old German, wlio received the 
iiyury by a fall on his shoulder in the street. Upon visiting 
him the second day I found the dressing had been thrown 
aside; and learned from the old man's son that his father had 
refused to have anything done in the way of treatment. The 
patient was thiu of flesh, so that in the movementa of the arm 
motion could be distinctly observed between the fragments. 
Thero was great angular deformity caused by the arm falling 
so low. No particular pain was complained of. The patient 
used his hand every day, though very carefully, I called once 
in fl week or so to watch the progress of the healing process 
under no treatment. There was so much motion between the 
ends of the fragments, that I was afraid of non-union. At 
the end of three weeks from the date of the injury, a pretty 
firm callus had united the broken ends, though there was a 
salient projection of the fragments upwards. In five weeks 
the patient said he was well as ever, and claimed credit for 
in his let-alone treatment. 
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FRACTURE OF lliE SCAPULA, ETC. 



The shoulder-blade glides easily and freely in all directions, 
therefore it is well prepared to decompose forces or to yield 
sufficiently to escape fracture. Resting upon the convexity 
of the ribs and muscular cushions, the bone rarely suffers 
from lesions peculiar to more rigid and unyielding parts of 
the skeleton. 

The scapula is deeply covered with muscles, except at points 
which project quite prominently. The spine of the bone, the 
acromion and the coracoid processes, though subject to mus- 
cular action and external violence, escape fracture with almost 
as much certainty as the blade itself. Fracture of the body 
of the scapula occurs in combination with other injuries when 
the trunk is- severely crushed, as by the fall of a heavyweight 
upon it, or by the force of moving machinery. A fall back- 
ward upon some projecting point may produce fracture of the 
blade without the necessity of serious complications. 

The thin plate of bone below the sjjine may be broken, tliQ 
fracture being transverse, oblique, irregular, or stellated. 
Motion and crepitus are the two most important symptoms. 
The numerous muscles arising all along its flat surfaces, and 
crossing the linu of fracture, prevent much displacement. 
Sometimes motion of the arm and shoulder will cause crepitus, 
which may be felt by laying the hand flat on the dorsum of 
the bone while it is being so moved. In muscular and fat 
subjects, and where there is little displacement, the diagnosis 
is often attended with difficvilty, but in others the signs are 
quite plain and obvious. To ascertain if the^pine of the bone 
be fractured, it will be necessary to ju-ess it forcibly with both 
hands while the patient's arm is carried backwards and fof- 
wsjrds, to produce cro]>itus, aiul to di«close the line of separa- 
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tion. When the fructure exteiiila through the body of the 
bone, inchiding the spine, the course of the bony aoliition 
must be disclosed by tnovementa imparted to the fragments, 



using the i 

the body of the scapula : 



to incite the motions, Oocaaionally 
3 broken into several pieces. In mieh 
instances it isimpossiblotoaccnrQte- 
ly trace the outlines of the ti'ag- 
nients,op to retain the friignieiits in 
place by any kind of a dreaaing. 

Treatment of Fractures turodsh 
THE Body of the Scapula. — The 
fragments having been reduced as 
completely as poasible by manipula- 
tion, a broad bandage or sirip of ad- 
hesive piaster should be applied 
around the arm, chest and shoulder, 
(Including the acapula), so as to bold 
the broken bone steady In one posi- 
tion, and prevent motion between 
Ffariiireof iiiphinde nf iha the fragments by a shifting condi- 

tion of the arm. The elbow should 
be supported in a sling. Slight deformities from overliipping 
of the fragments, rarely do any harm. As soon as consolida- 
tion takes pluce, the functions of the limb are regained by use. 
Bough overlapping and irregular callus may, for a time, im- 
pede the easy action of the nmscles, yet these contingent de- 
fects will not be pernmneiit. 




FRACTURE OF THE ACROMION" TUOCESS. 



The acromion process being the most prominent part of the 
shoubler, is liable to be broken across when a blow is received 
directly from above, in falls upon the slioulder, and also, per- 
haps, by upward pressure of the head of the bunierue, in fails 
upon the elbow or bund. The moat fretinent accident lo the 
aeromioii, of a fractured nature, is tlie aoparntion of ilio epi- 
physis in young suhjecta. The nccompanying cut illnstrates 
pretty nearly the line of separation. In cases of real fractiu-e, 
the process is broken nearer the root than the apex. The ex- 
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treme tip may be broken off; and tbere may be genuine frac- 
ture in adults, at the epiphyseal line. 

The most frequent cause of fracture of the acromion pro- 
Fia.30. cess, is bj^ the person falling side- 

ways against some hard resisting 
body, so as to strike the top of 
the shoulder as well as the side 
of it. Fracture from upward pres- 
sure of the humerus must be exceed- 
ingly rare. In cases reported, the 
cause was merely conjectured. The 
acromion, in the dry bone, appeal's 
weak and unsupported, but in its 
vital state, strengthened with muscles 
and fibrous bands, and sustained by 
ligamentous connections with the 
humerus and clavicle, to say nothing 
Fracture of the acromion procew. ^f \^ sharing in the gliding charac- 
ter of the scapula, it is capable of offering great resistance, 
and generally escapes fracture. 

The symptoms of fracture of the acromion are : dropping 
of the shoulder, and inability to raise the arm outwards, at a 
right angle with the trunk. The shoulder loses its salient 
prominence, its extremity being sunk. On passing the fingers 
along the spine of the scapula, towards the tip of the acro- 
mion, a sudden depression is felt at the seat of fracture, and 
mobility of the process itself can be perceived. On raising 
the arm so as to bring the fragments in apposition, all the ab- 
normal appearances are lost; and crepitus, which is absent as 
long as the arm hangs down, can now be obtained. " In* a fat* 
person," says Lonsdale, " or where there is much swelling 
present, the nature of the accident is not easy to discover, 
owing to the difliicnlty of feeling the extremity of the process, 
and of distinguishing the exact point at which the motion 
and crei)itus are produced. I lately saw a case of this kind, 
where the patient did not apply for relief for two days after 
the accident ; the whole shoulder was greatly swollen, and 
it was impossible to say wliether any fracture existed, or in 
what situation it might be, if one were present. As soon as 
the swelling subsided, however, the acromion was found to be 
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the bone." 
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Treatment op Fracture of the Acromion PworusH, — The 
principal indicatioii is to support tbe elbow, so tliat tlie acro- 
mion muy be raiswl by the bead of the humerus: the band- 
kerchief slitig may be made to do tliis, care being taken to 
elevate the elbow, and to keep tbe arm straight across tbe 
front of the chest. The coiiiiterbiihincing action of tbe trapo-' 
Kius mid deltoid muscles, prevents lateral displacement. A 
roller of adhesive plaster, to wind round the net:k and under 
tbe elbow and arm, stays in place better than any sling or 
ionimon roller dressing. 

The acromion, when fnictiired, does not always unite by 
bony union. The cause of this defect is supposed to depend 
upon a want of close contact of the broken ends. Probably 
that has more to do with the bick of osseous connection than 
any peculiarity in tbe situation of the process. To avoid non- 
union, is to make tbe bead of the humerus hold tbe extremity 
of the acromion steadily upwards. If the broken surfacea 
can be brought in contact and held there, the consolidation 
will generally be complete and satisfactory. 

TRACTURE OF THE CORACOID PROCESS. 

Fio- 31- The coracoid procoas is short and 

cry strong; it is well protected, 

nd shares in the instability of the 

sciipula ; indirect violence can have 

but little influence upon it, therefore 

en broken, the process must be 

separated by a blow or direct force 

of some kind, 'I'ho process derives 

some support from tbe coraco-cla- 

vicular ligaments, and is sheltered 

in its position by the clavicle and 

tbe head of the hnmerna. 

When tbe coracoid process is 

broken, tbe nature of the injury is 

FrKiiifn"f iiifTornooi^procMs. discovered by the displacement 

downwards and forwards. The separated process of bone is 

displaced by the action of the three muscles that are attached 
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to it ; motion in the process may be observed when tlie ami 
is moved in various directions. Crepitus can not be discovered 
unless the arm is so held as to relax the muscles, allowing the 
broken sjirfaces of the fragments to come together. Manipu- 
latiou may then produce the grating sound. In injuries about 
tlie shonldo'*, the diagnosis is often made out by carefully ob- 
serving the relative positions of the prominent points. The 
• distance between the acromion and the coracoid processes, 
measuretl with the fingers and the eye, as compared with that 
found in the sound shoulder, is quite important in forming a 
conclusion, especially in distinguishing fracture of the cora- 
coid process from fracture of the neck of the scapuhi. 

Treatment. — A sling for the arm, whether it be a sleeve, a 
handkerchief, or the roller plaster, is the only dressing needed. 
This apparatus is designed to support the arm for the ])uri>ose 
of relaxing the biceps, coraco-brachialis, and pectoralis ii\inor 
muscles. Bandages, compiesses, etc., are not required. 



FRACTURE OF THE NECK OF THE SCAPULA. 



Fig. 32. The accompanying diagram shows 

pretty clearly what is meant by 
fracture of the neck of the scapula ; 
it exhibits the line of fracture 
somewhere near its occiu'renco, 
taking with the free and separated 
piece, the coracoid process and the 
Cflcnoid cavitv and rim, and leaving 
joined to the blade or body of the 
scapula, the spine of the bone and 
its tei-minal acromion process. If 
the dried bone be examined, it will 
be readilv seen where this isthmus 
or narrowed place is. The con- 
striction nnikes the scapula appear 
weak at that part of the bone, but facts do not sustain this 
view in regard to fragility. There are very few, if any, speci- 
nicns in the cabinets of Europe or America, showing that 
this fracture has occurred. Several surgeons competent to 
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recognize the iiijmy liave met with the frncturo in the living 
subject. Duverney had nn ojipoiluntty to examine one ia«e 
in a woman who was killed on the spot from other injnripB; 
he snye, " On oxuminiiig the left arm, I tlionght it was dielo- 
cnted; I made an itit^iEion thrangh the integnnients and 
muscles, and opened the capsule; the head of the humerus 
occopieil the cavity, but I then discovered the fraolure of the 
neck of the scapula." 

While a student of medicine, a young man came to the 
office of my preceptor, for treHtmciit. The palient liad, a Tl-w 
minutes before, fallen ngiiinst a tree siiicl pile of atones, while 
playing foot-bali. Jle supported the arm of ihe injured side 
•^vith the hand of the sound side, as a pei-son will wjio has a 
fracture of the elavicle or dislocation of the ehoulder. After 
removing ihe clotliing from Ihe npper pait of the body, I 
thought I recognized a dislocation of the right shoulder, and 
proceeded to reduce it in the usual way by manipulation. 
There was no difficulty in restoring the aim to its tmtnrul 
position, hilt it would nut stay there ; the head of the humerus 
would immediately, if not prevented, slide into the axillary 
Bpnce, leaving a hollow beneath ihe acromion. 1 tried to 
divine the cause of this pei-verse slate of things, and conjec- 
tured that the head of the humerus did not slip back 
through the rent in the capsular ligament, but in some way 
folded the ligament in front of ita.elf while returning to the 
joint, I was so ecrtain of this condition that I considered 
the propriety of enlarging tbo rent with the point of a 
knife carried through the soft parts, down to the capsule. 
Fortunately I did not put the rash thought into execuiion, 
but began anew to consider the case. The arm was not rigid 
aa it usually is when the shoulder is dislocated ; but the limb 
had the mobility common to a fracture injury. Great patu 
attended the manipulations, and the tissues about the joint 
were soon swollen so as to render obscure some points that 
were at first quite prominent. However, I hegun to search 
for proofs of a fracture, and looked at a dried seapnhi and 
humerus, to help njy diagnostic powers. The forunition ot 
the neck of the scapula suggested wliat might he the natiiro 
of the injury. I then turned to the patient, and hunted for 
tbe coraeoid process, I found it lield the same relative ]Kisi- 
tion to the head of the humerus that it uornmlly did, but it 
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was a long way too far from the acromion which remained 
immovable in its usual place. I then reduced the head of the 
humerus to its normal position beneath the acromion, and 
found that the coracoid process had followed the heud of the 
humerus, taking its place on the inside of the joint, at a 
proper distance from the acromion. To verify the new diag- 
nostic conclusion, I moved the shoulder back and forwards, 
causing distinct crepitation ; and allowed the displacement to 
occur again, in order that I might carefully note the relative 
position of the coracoid process to the humerus and acromion. 
Every point in the diagnosis became so plain that there could 
be no mistaking any one of them. The neck of the scapula 
was broken, and no other injury existed. 

In the treatment I used a lirm pad in the axilla, to keep the 
head of the humerus away from the chest, and held the elbow 
upwards with a sling. I also fastened the arm to the side of 
the chest, to obviate motion at the seat of injury. In four 
weeks the dressing was removed, and gentle motion allowed 
to the arm. The broken surfaces in this kind of fracture are 
small, therefore the apposition of fragments ought to be per- 
fect, and the motion as much restrained as possible. Fox's 
dressing for broken clavicles is a desirable appliance for treat- 
ing fracture of the cervix scapulse. 

The two strips of adhesive plaster, each two inches wide 
and a yard long, so useful in treating fracture of the clavicle, 
are well adapted to retain the shouUler in place while treating 
fri(cture of the scapula of any variety. A loop a little larger 
than the arm is made to encircle the limb near the shoulder, 
and the rest of the strip crosses the back and passes over the 
shoulder to the chest. This is to hold the shoulder outward 
and backward. And the other strip, which is made to adhere 
to the posterior aspect of the arm, the elbow, and the ulnar 
part of the forearm, is to cross the sound shoulder and reach 
down upon the back, crossing the iirst strip. It is well to 
8i)lit this second strip where it passes the point of the elbow. 
The dressing keeps every part of the arm and shoulder snug 
and stead3'. 
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Aniitoniically tlie Imraerus is divided into the head, neck, 
tuberosities, ahiift, and coiidylea; surgically, the bone la 
divided iuto the upper, middle, aiid lower thirds, and it has a 
sargical neek below the tuberosities. The aiiatoiuicnl neck is 
marked by a slight eonstriotion between 
the round bead and the tuberosities. 
The condyles make up the lowei" ex- 
tremities of the bone, including the ar- 
ticular surfaces, and the lateral projec- 
tions which can be felt so pruniinenfly 
beuoath the skin. The thin crests which 
extend from the condyles upwards until 
they are lost in the shaft of toe bone, 
are called condyloid ridges. Tlie shaft 
of the bnmerua extends from the tuber- 
osities to the condyles, A deep givaove 
between the tuberosities, is occupied by 
the tendon of tbe long head of the 
biceps. This brief description, together 
"'ESS'/r^hl.'S.i'h;^"ii;o"n^with the accompanying ditigram, brings 
J;i"KrSM-N'rniIlm..ii.^;to mind many of the peculiarities of the 

■lylfl; d, fiwrnal coaJtle. , , ... ,,. 

bone, and wul save calling attention 
repeatedly to each pivrt involved in fractures of the humerus. 

FRACTURE AT THE ANATOMICAL NECK. 

Pathological museums and autopsies furnish indisputable 
evidence of an occasional fracture through the upper extrem- 
ity of the humerus, ut a point where the bone is strong and 
well protected from external injuries. The fracture allufkd 
(117) 



118 Fractures. 

to is within the capsular ligament, no muscles having any 
connection with the ai-ticular fragment. 

The lesion is generally produced by falls, the shoulder com- 
ing in direct and violent contact with the ground or some hard 
substance. In rare instances the evidence seems to be that 
great force conveyed upward from the hand and elbow, in falls 
upon those parts, has resulted in sei>arating the head of the 
humerus from the remainder of the bone. 

In the event of impaction, a condition in which the end of 
one fragment is driven into the cancellated tissue of the other, 
the broken structures lend support to each other, and by their 
intimate relation favor OvSseous union of the fragments. If 
there be no impaction, the head of the humerus is a loose 
piece of bone entirely within the capsular ligament, cut oft' 
from nutritive supplies, and free to move in every direction, 
even turning over so as to present its articular surface to tlie 
broken end of the lower or long fragment. Oases are reported 
in which the detached head of the humerus has become united 
to the shaft of the bone in every conceivable attitude. In 
mre instances, no consolidation nor union of any kind has 
taken place between the fragments, but the head of the bone 
has continued in the joint as a foreign body. 

Bony union is ettected in the majority of cases, yet with an 
excess of reparative material about the broken end of the 
lower fragment, and with such irregularities of surface that 
the function of the joint is impaired. 

. The symptoms of fracture at the anatomical neck of the 
humerus are mostly those attendant \ipon fractures of other 
bones. Pain, swelling, and injrt)ility to raise the hand, arc 
common signs ; the flattening of the shoulder, when present, 
may lead to the suspicion that a dislocation exists, therefore 
the distinctive features of the two injuries must be carefully 
compared. The displacement attendant upon fracture is easily 
overcome, yet the deformity is at once reproduced as soon as 
the limb is left to itself; a dislocated bone is not readilv re- 
turned to place, but, having been restored to its normal posi- 
tion, it will stav there. 

After fracture of the anatomical neck of the humerus, the 
arm is excessively mobile, and falls or hangs powerless by the 
side of the body ; the depression beneathVhe acromion is not 
80 great as in dislocation ; and in rare instances the detached 



Of thh Tobbrosities. 



119 



head of the liumenie t-an be fixed ivith tlie fingers, so that 
ci-epilus can be elicited. In dislocalion of the ehoulder the 
iirni is rigid, with the elbow standing off from the side. 

The IreutmenC for fracture through the anatomical neck of 
the hunierua, is quite the same as in all the fractures that 
ocunr about the shoulder-joint. The axillary pad as a fulcrum, 
the arm as a lever, and slinga to ibree the displaced part* into 
position and to keep them there, comprise a suitable dressing. 
To prevent motion, the arm should be bandaged to tlie side. 
The sling or handkerchief to support the elbow and arm 
should not force the humerus powerfully upwards. As the 
excessive reparative material sent 'out from the lower frag- 
ment is sure to impede the movements and impair the func- 
tions of the joint, the surgeon should announce in advance, 
to the patient, what nniy be expected in the way of a cure. 
Passive motion, begun about four weeks after the accident, 
may helji tu restore the usefulness of the joint. 



Fig. 34. 



FRACTURE OF THE TUBEROSITIES. 

Direct violence and muscular action are the only agencies 
that separate the tuberosities of the humerus from the body 
of the bone. Accidents of this kind are exceedingly rare, 
and liable to be confounded with other in- 
juries about the joint. In dislocation of the 
head of the humerus, the three powerful 
muscles inserted into the greater tuberosity, 
may detach the lump of bone to whiidi they 
are connected. In the dislocation outwards, 
the lesser tuberosity may be fractured in the 
same way, byth^ action of the subscapularis. 
A satisfactory diagnosis could not be made 
out in such injuries unless the bony tuberolea 
can be moved iudepeudently of the romairt- 
der of the bone. Pain, swelling, and aver- 
sion to movements of the arm, might cause 
the surgeon to suspect the existence of frac- 
ii- turej but the suspicion would not be well 
founded unless the fingora could feel the de- 
nt, and make it grate against the surface from 
which it was detached. 




Fractures. 

The iiidioatkiiis iu the treatmeut are to kcup the arm and 
Blioulder at rest for three ui' four weeks. A concave splint 
that fits the shoulder, may be used to cover the injured re- 
gion; aud a aliiig employed to fasten the arm to the front of 

the cheat. 

FRACTURE OF THE SURGICAL NECK OF TILE 
HUMERUS. 

The constricted portion of tht: shaft of the hiimeruB, just 
below the tuberosities, is a comuiou seat of fracture. The 
line of separation is above the insertion of the pcetoralis major 
and latieeimus dorsi muscles; aud ia usually more transverae 
than olilique in direction. The amount of displacement ifl 
considerable, but varies in different cases. In charaKteristio 
examples the upper fragment is tilted upwards and outwards 
by the action of the muscles inserted into the greater tuher- 
Fio. 35. osity, the lower fragment is drawn inwards 

towards the axilla, by those inserted into the 
bicipital groove, while the various muscles ex- 
tending from the scapula to the humerus below 
the line of fracture, produce shortening. 

The symptoms are generally very evident 
and not liable to be mistaken for dislocation. 
When the arm is rotated, the head of the 
humerus remains motionless in the glenoid 
I |i ■ cavity. The mobility of the shaft or lower 

^^^^^B 11 fragment is marked, and crepitus is distinct 

^^^^^H 11 when extension is made, or the broken ends of 

^^^^^^P Mk bone are moved while in apposition. Frac- 

^^■^^ ^[ \ ture at theiine of junction of the epipliyais, 

^^M ^P A. \ '" yo'i'ig subjeetd, resembles true fracture 

^^M ^F\Vr^ through the surgical neck of the bone in old 

^V PfKr^rTthi^iluMii tho subjects. The only discoverable difference is 

^1 huiCi'ia.'"'''""^* a l<^ss marked crepitation iu the eartilaginoua 

^M separation. Fracture through the surgical neck of the 

^M humerus, in adults, is generally a half inch or more below the 

^M line where separation of the epiphysis "occurs in the yoimg. 

^1 If the injury be not seen nntil the parts have become ex- 

^H cessively tender, and much swelling has supervened, fracture 

^H through the surgical neck will closely resemble dislocation erf 
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tlie shoiiidci'. However, ill case of doubt and iiiicortuiiity, the 
patient may be put under the influence of clilorofcirm, wbeu 
the nature of the lesion can be determined. In oise of fi-ac- 
ture, the space beneath the acromion iviii be found filled with 
the head of the bone ; the humerus will not atay reduced, Imt 
alide towards the axillary space as soon iis left to ilttelf ; and 
great mobilliy at the seat of injury will be obflervabto. All 
of thesis eigiis present unequivocal evidence of the cxiatenco 
of fracture. 

From a consideration of the auatomy of ihe region, it 
would seem tliat a fracture tlirou^h tlio surgical neck of the 
bone could not take place without marked displocomcnt and 
deformity. In a small proportion of instauces, however, there 
„ is no pei-ceptible disjunction of the 

fragments, a etate of apposition 
which is probably favored by the 
interlocking of serrations in the 
broken euds,aud by the restrsiuing 
influence of the tendon of the long 
Ueiid of the biceps. Malgaigne 
rarely met with displacemeut, 
though in this he differa widely 
from otlier experienced observers, 

Tbeatmest.— It ifl not always easy 
to reduce the fragments to a state 
of perfect apposition, owing to the 
sliortness of the upper fragment, 
anil the diverse action of the mua- 
'clea attached to the two fragments. Extension and manipula- 
tion, aided when necessary by the i-elaxing oftects of chloro- 
form, will generally restore the broken ends to their proper 
places. A roller bandage may be used to envelope the limb 
from the lingers to the shoulder, to restrain muscular twitoh- 
inga and to prevent congestion and swelling, yet this is not 
EbsoUitcly necessary. The primary bandage, as this is some- 
times called, is going more and more out of use. A concave 
shoulder splint, made of leather, gutta percha, carved wood 
with a hinge, or woven wire bent and soldered to fit the parts, 
Ib qnite essential for the outside of the limb. Two or three 
ghort board splints may be padded and laid on the inside of 
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the arm, reaching from the axilla to near the condyles. These 
including the one that caps the shoulder, may be fastened in 
their i)lac'e8 with tapes, or bandages. A firm compress is 
placed in the axilla, to prevent the upper extremity of the 
long fragment from inclining too much inwards, and a band- 
age fastens the elbow to the side of the body. The weight 
of the arm is to be left free to act as extending force. A 
handkerchief dropped from the neck is always convenient for 
the liand to rest in. No sling should be employed to support 
the elbow or weight of the arm. 

It must be borne in mind that ordinary dressings for frac- 
tures through the middle third of the shaft of the liunierus, 
and which reach only about as high as the seat of the injury, 
are not efficacious in restraining motion between the frag- 
ments. Such dressings get no hold upon the upper fragment 
and the Rca])ula, therefore they can not steady the parts and 
prevent mobility. 

There is some danger of false-joint, especially if motion at 
the line of separation be not thoroughly restrained. It is 
found that a fracture throuo^h the surj^ical neck of the hume- 
rus, does not become consolidated as soon as fractures lower 
down in the bone. The delay may be charged to the mobil- 
ity, for the more quiet the fragments the sooner is the healing 
process accomplished. 

FRACTURES OF THE SHAFT OF THE HUMERUS. 

• 
All fractures occurring between the surgical neck of the 
humerus and the condyles of the bone, are commonly spoken 
of as fractures of the shaft of the os humeri. Such lesions 
are extremely easy to recognize, and are not usually difficult 
to treat. There is no joint near to mask the injury, nor com- 
panion bone, as in the fore-arm and leg, to obscure the diag- 
nosis, or to modifv the treatment. 

Fractures of the shaft arise from direct and indirect forces ; 
a direct force usually comes in the shape of a blow, or a fall 
upon some hard substance ; the indirect acts upon a part of 
the bone remote from the point struck, as when a person falls 
with the arm extended from the body, the elbow being the 
part that receives the shock, but tlie shaft of the humerus, 
several inches from the point hit, may be the part, to yield. 
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Direct violence, besides breaking tlie bone, commonly inflicts 
more or less injury to the soft parte, which ia manifest in the 
bruising, discoloration, and ecchyinoais; the indirect force 
seldom produces much disturbance to the 
tisanes in the vicinity of the fracture, 
though at the point receiving tlie ehock, 
there may be serious contusions, Mnscu- 
lar action is often sufficient to Cractnre 
the humerus. I once treated a lad's arm 
which was broken while in the act of 
throsvitig a stone. The patioiit heard the 
bone "snap like the break of a dry 
stick," and hia arm fell powerless to his 
side. The fracture wasuear the junction 
of the lower with the middle third of tlie 
bone. Fractures from niuacular action 
are not uncommon ; cases happening in 
different parts of the country are con- 
■h;£im."b,.iwi>tb8M>.«r-BtantIy being reported in the medical 
uSao%^M^«u^a^°' journals. It may be remarked tliat there 
is no particular point in the shaft of the 
humerus that gives way to muscular force, for reported cases 
ghow that fractui-es from such causes occur at any point ex- 
cept through the articulating extremities. 

The displacement following fracture of the sliaft of the 
humerus, is not always appreciable, Tor the fractured surfaces 
may remain in contact, the serrations so interlocking as not 
io be easily moved fcom their apposition. In most instances, 
however, the contact is lost, and the mnseles draw the frag- 
ta past one another. In some instances the angular de- 
formity is great when there is no shortening; and the defect 
produced by rotating one fragment upon the other, may i^ause 
more marked and awkivard defect than either of the distor- 
tions just mentioned. 

The distiiictions between fractures above and fractures below 
the insertions of certain muscles, so far as the deformity ia 
concerned, are of not much practical importance. The diag- 
uoais ift extremely easy whether the line of separation is trans- 
verse or oblique, or the broken end of the lower fragment 
rests upon the inside or the outside of the other, in the over- 
lapping. 
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TiiEATMENT. — The fragments having been adjiiated, four 
email, straight, well-padded wooden splints should be applied, 
one on each side of the arm, extending several inches above 
and below the seat of fracture, and retained in place by nienna 
of tajws tied around all. Over the whole,' including arm, 
splints, and tapes, a roller bandage ought to be applied as it 
gives support to the dressing that can not be obtained by 
straps and buckles, or a multiplicity of ties. A primary 
bandage, reaching from the 



Fig. 38. 




counter-extension, as Swinbur 



fingers to the shoulder, b 
the splints are applied, ia not 
necessaiy, although some sur- 
geons contend that this is 
valuable to prevent excessive 
swelling and muscular twitt;h- 
ings. Tlie splints may be pad- 
ded with cotton, or wrapped 
with soft muslin. A sling 
'dropped down from the ueck 
is convenient for the fore-arm 
or hand to rest in. All me- 
chanical contrivances for 
keeping up extension and 
's appai-atuB, are open to such 



serious objections tliat tliey have fallen into disuse. The 
weight of the arm eountfcraets the reti-actiou of the mnaoles. 
If there be slight overlapping in oblique fractures, no great 
trouble attends the defect. A shortened arm is not so objec- 
tionable as a shortened thigh. 

In compound fractures of the humerus, the arm may be 
kept dressed with three splints. Tapes may be used instead 
of a bandage to keep tbeni in place. Tlie patient should keep 
in bed for a week or two, until the violence of the iniliimma- 
tion and the purulent discharge subside. 
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FRACTURES OF THE SHAFT OF THE HUMERUS 
JUST ABOVE THE CONDYLES. 

Falls upon the hand or upon the elbow are not unfreqnently 
uttGnded with fracture of the humerus aljove the eoudylee, 
serosa the condyloid ridges. In young subjects, the separation 
of the lower epipliysis occurs in this region, and presents 
nearly all the charat-tei'istics of a true fracture. Figure 39 
represents an injury of this kind rendered compound by a too 
tight dressing, which resnlted in sloughing, and a protrusion 
of the broken end of the upper fragment. The epiphyseal 
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fragment retained it« place in articular counectiou with the 
radius and uliia. The case was treated, after it came iuto my 
bands, by cvtenaion, to enable the protruding bone to sink 
ito place. The boy's hand was tied high up to the bedpost, 
y that the weight of the body in pulling downward, exerted 
he proper force to accomplish the purpose, 

The humerus just above the condyles is very thin and pris- 
matic, expanding laterally at the expent^e of its thickness or 
rotundity. This irregular shape undoubtedly weakens the 
bono in that region. A fall upon the elbow in a bent position, 
•eems to be the most frequent cause of fracture at all ages. 
Tha powerful action of the muscles passing from the upjier 
Ann to the fore-arm usually tends to shorteTiing and riding of 
the fragments. In most cases the lower fragment is drawn 
backwards and upwards by the triceps, producing an appear- 
ftDce similar to that caused by dislocation of both bones of tlie 
fore-arm backwards. The distal extremity of the upper frag- 
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Fig. 40. 



ment projects in front of the arm, making a prominence just 
above the elbow on its anterior aspect ; the olecranon projects 
backwards, forming a hollow space in the arm just above it, 
which corresponds with the nnnatural fullness in front. The 
general appearance of the dcforniity is that of dislocation ; ' 

and the restricted motion favors the same idea? 
though the immobility is not so marked as in 
dislocation. When doubt exists in regard to 
the nature of the injury, the distinction be- 
tween fracture and dislocation can be draAvn 
as follows : an extending force in case of frac- 
ture, competent to overcome muscular con- 
traction, temporarily obliterates the deformity, 
but, as soon as the force is relaxed, the displace- 
ment reappears ; in case of dislocation, it re- 
quires great force to restore the parts to posi- 
tion, and once in place they will stay there. 

When the broken surfaces are l)rouo:ht in 
contact by extension and manipulation, and 
slight motion is imparted to the fragments, dis- 
tinct crepitus is elicited. It will also be found, 
in the event of fracture, that the condvles. 
which can always be felt beneath the integu- 
ments, follow the radius and ulna in any motion imparted to 
the arm ; and such movements are not in consonance with the 
lower end of the long fragment. In dislocation, the condyles 
continue as part of the humerus, and the olecranon is displaced 
backwards, forming a distinct prominence by itself, and the 
condyloid eminences are distinct from it. The distance from 
the acromion process to the internal condyle is less in the event 
of iracture tluin in dislocation. 




Double frnc'tiire of 
the humerus. 



Treatment. — The fracture being near the joint it is not 
easy to retain the fragments steadily in place. Reduction is 
to be effected, as already intimated, by grasping the arm with 
one hand, and the fore-arm with the other, making sufficient 
extension and counter-extension to overcome the muscular 
contraction. In this way the fragments may be brought into 
apposition. To keep them there the elbow should, with 
proper splints, and other dressings, be fixed at a right angle 
A jointed wooden splint may be used if at hand or readily 
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attiiinaljle, A strip of tin, zinc, or other mclal ivliit-li c;\u l>o 
bent to a right angle, may be emiiloyt-d wlien woll jiadilod. on 
the front aspect of t!ie elbow, a firm comjiress being nged be- 
tween tlje Bjilint ami tbe lower oml of the upper fragment, to 
prevent the end of the b<me from pressing forwanl. I have 
used a piece of bark, partly broken in the middle, also two 
pieeea of lath, an end of each hinged together with a firm 
piece of leather. A strip of gntta percha aoftened In warm 
wiiter and monlded to the parts while they are in good posi- 
tion, makes a nice splint for tlie front or back aspect of the 
arm. If a firm splint be used on the anterior purl of the 
flesed limb, a piece of pasteboard may he employed on the 
back part. These splints, whatever be their material, are to 
be bonud in place with tajies and bandages, and the arm sup- 
ported in a sting. At tbe end of three or fonr weeks, the 
dressing is to be removed, and the joint carefully subjected to 
passive motion, to obviate anchylosis. 

Delayed union, or no union at all, is quite common after 
fractures through any pail of the shaft of the humerus. lu 
frnctures near the joints, it is extremely difiicnit to prevent oli 
motion, therefore a fractui-e just above the condyles, ia liable 
to failure of the henHng process, or, at least, to a delay of the 
reparative action. Dr. Frank llamiltou docs not think that 
mobility at the seat of fracture, is so often the cause of non- 
union as is generally supposed. In case of delayed union in 
fractures of tbe shaft of the humerus, he advises that the 
entire arm, from the hand to the shoulder, be dresHcd with a 
long splint, the arm being kept in a straight position, and 
allowed to hang down at full length. In one or twoiuHtances 
of delayed union, he succeeded in efFeetinga complete cure by 
the method just iudiculcd. In one case he first overcame u 
partial anchylosis of the elbow, in order that the arm might 
be straightened ; and thou used a gutta peivba splint that 
roachcd from tbe top of the shoulder to the fingers. 

I'he pressure of the lower end of the upper fragment upon 
Uie brachial artery, or the median nerve, may operate unfavor- 
ably upon the nutrition and functions of tlielbreurni and band. 
Several cases of alleged nmlpractice have been tried in dift'er- 
ent parts of the country, which grew out of the enfeebled con- 
dition of the parts below the fracture. It is worthy of remark, 
titat diatinguifthed Burgeons, while giving testimonv in these 
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Fig. 41. 



litigations, have differed widely in regard to the cause of 
paralysis in the fingers, sloughing, etc. Some have declared 
that the detects were owing to injuries done to the artery and 

nerve by the broken end of the bone — condi- 
tions which no surgeon could always avoid ; 
and others were of the opinion that tight 
bandaging, compresses, and a lack of adjust- 
ment of the fragments, were the causes of the 
difficulty. It is highly probable that in rare 
instances the trouble has been in the injury in- 
flicted by the fragments, but in cases coming 
under my observation the defect has depended 
upon lack of proper reduction of the frag- 
ments, tight bandaging, and the injudicious 
use of splints and compresses. 

If the fracture be oblique, and the sharp 
edge of the upper fragment project fonvard, 
as it is always inclined to do, the brachial artery 
and median nerve are about sure to be pressed 
out of place and irritated. However, if the 
reduction is perfect, and the dressing retains 
the fragments in place, the edges of the broken bone are cov- 
ered by one another. Even if the apposition be made perfect 
at the time of dressing, a fresh displacement may take place 
in a few hours. Fracture just above the condyles must not 
only be well dressed in the first instance, but it must be care- 
fully watched, and redressed as often as there is a suspicion 
that everything is not going right. 




Doloiinitv itlter fmc- 
turu of humerus 
throuj^li its lower 
third. 



FRACTURES OF THE CONDYLES OF THE 

HUMERUS. 



The condyles of the humerus are often fractured. They are 
much exposed to direct violence, and may be broken by indi- 
rect f )rees. The simplest form of such injuries is a separation 
of the tip of the inner condyle {cpilroch/ea), for the lesion does 
not involve the articulation. It may be occasioned by muscu- 
lar action, though i^iore commonly by direct falls upon ^'he 
inner side of the elbow. The symptoms of this fracture are 
very evident, for the separated portion of bone can be easily 



raoved, siiul iTPpitiia i» eliL-Ucd by the motion. Tlie wweliiug 
may alter tlie ai»pearjiiici} of Hie articulation, yet :i (;Iomc ox- 
shows that the joint is unimpaired, ami no marked 
displnceint^ut exists. The capsular ligament and 
ii^^nientcms Btructnresi adhering to the fragment, 
keep it from lenving its position. The lunselea 
ariHJug from the epitrochlea may tilt the piece a 
little inwards, yet not sufiiciently to reijuiro any 
H|>GciiU appliance to oppose the tendency. Very 
little treatment is reqn'tre<l to secure a fortunate 
resnit. If the iirm he carried in a sling for sup- 
jtort, and to maintain semiflexion of the limb, a good recovery 
will be made. The accident octmre mostly in children, ia 
whom the epitrochlea is connected only by cartilaginoua 
material, the tip of bone being an epiphysis. Cases are re- 
ported in wliich the aecident has happened to adults, ami in 
whom the detached fi'agment has been drawn downwards an 
inch or more hy the powerful inuseleg arising from it. 

Fractures through the articular surfaces are of a more 
serious cliaracter. Thej- nuiy efl'ect the inner or the outer 
condyle, extending from tlnit part of the bone which ineeta 
„ the ulna or mdins, and continue obliquely wpwarda 

and inwards, or upwards and outwards through the 
condyloid ridge, detaching a piece of bone some- 
what as represented in the accompanying diagrams. 
In inatances more or less rare, the two condyles are 
split apart, the line of fracture dividing so aa to 
Kowere'li terminate in both condyloid ridges. This would 
5I.Ihn».d^'. constitute a comminuted and complicut-ed fracture, 
allowing the radius and ulna to be dmwn np be- 
Fto. 44. tween the fragments, the displacement being in 
part a dislocation. In such a case the distance 
between the two condyles would be too great, 
and the arm would have the appearance of a frac- 
ture of the humerus just above the joint, or a 
dislocation of the elbow. 

In fractures through the internal condyle, in- 
*oMng the articular surfaces, the line of sepnration extends 
from the middle of the trochlen, or concave articular surface 
'hieh receives the ulna, through the fossre or dopressiona 
rhieb receive the two upper processes of the ulna, and terrm- 
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nates just above the epitrochlea. This fracture is generally 
caused by direct violence, the force of the blow in falls being 
received directly upon the condyle. It is an injury confined 
almost exclusively to childhood, and is not as com 
mou as fracture of the external condyle. 

The displacement of the detached fragment is 
not great when the arm is semiflexed nnd in an 
easy position. The separated condyle can not be 
drawn downwards, for the ulna prevents such a 
FriMm^r^ie displacement ; the muscles arising from it will not 

internal con- •in».i» ii i ^ t 

dyi.> ot tho pernnt ot its being pushed or drawn upwards ; and 
the ligaments are opposed toother malpositions. 
However, the fragment can be moved when grasped with the 
fingers, and made to follow the ulna in flexing and extending 
the arm. These movements are almost certain to j)roduce 
crepitation. The distance between the condyles is generally 
increased a little, and there is a peculiar deformity noticed 
which is partly produced by the swelling, and partly by a twist 
in the arm. When the limb is grasped al)ove and below the 
elbow, greater lateral motion can V)e imparted to the joint than 
could be if no fracture existed. This is a valuable diagnostic 
manoeuvre in ascertainini]^ a fracture of either condvle. These 
deflections do not determine which condyle is broken, but 
with a finger on each, while lateral movements are imparted 
to the joint, the point can he determined. 

Treatment. — Anchylosis, partial or complete, is the danger 
to be apprehended while treating fractures of either condyle. 
As has been stated, the displacenient can not be great, there- 
fore hard splints, compresses, and tight bar.dages are not re- 
quired. However, few patients are satisfied unless the broken 
bone is " set/' and the injured part dressed with splints and 
bautlagos. To satisfy this jK)j)ular dennind is quite desirable 
when it can be done without detriment to the case. In hos- 
jutals, where patients arc under the control of rigid profes- 
sional directions, it may do to keep the arm resting on a pil- 
low, without any dressing or treatment, except topical reme- 
dies to keep down inflammation. In private practice such a 
course would be severelv criticized ; and unless the niedical 
attendant had a firm hold on the i»atient*s confidence, ho 
would be in danger of being dismissed for pursuing such a 
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coarse. Fortunately for those wlio liave to conform to popu- 
lar prejudice, fnictures of the condyles can bo dressed with 
pliuble splints and a Imiidiige. A piece of piistobonrd twelve 
inches long and six iiicliea wide, should have two inci- 
aioDs made m each side to within an inch of each oihcr as 
Pjo 4e indieated in the diugnim. Thie 

may then be wetted, hipped and 
bent, so it will cover the Hexed 
elbow, as seen in Fignre 46. 
After the arm is manipulated, 
to overeonie the displacement if 
there be any, and the limb is 
flexed to nearly a right single, the 
pasteboard splint is applied, imd 
a bandage reaching from the 
fingera to tieai' the sbotildei', is 
snugly made to envelope Ihe 
limb. Great swoilingusually at- 
tends fracture of the condyles, 
therefore some allowance should 
be made for that state if the arm 
be dressed before the swelling 
baa reiicheii its height. Once 
dressed in the way indieated. 
the arm may be carried in a Ions; 
"iVnlt' sli'ig 'ct down from the neck. 
ipiiiiea ^ tfdtta percha splint moulded 
.'to the flexed arm answers a good purpose. Sole leather cut, 
wet, and moulded, as indicated for the pasteboard siilint, is 
perliaps as good material as can be em])loyed. Angnhir 
wooden and metal splints are not desirable, on account of their 
Qnyieidiuff nature. I have used an angular woveti wire splint 
,With much satisfactiou, though it has its objections. 

The arm should bo redressed cvi^ry two or three day?, and 
.oftener if great pain and sivelling seem to demand it. At the 
And of two weeks the elbow should be subjected daily to gentle 
passive motion. In three weeks from the accident the <lress- 
■bag maybe wholly removed, and more forcible passive motion 
imparted several times a day. If the limb be Jeft to itself the 
joint is almost certain to become anchylosed, therefore it will 
iiot do to trust HO important a proceeding to the patient. 
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The operation of forcibly flexing and extending the limb 18 
attended with considerable pain ; and the patient in attempt- 
ing to follow directions is liable to be deceived as to the 
amount of motion imparted. Movements of the shoulder 
lead to the conclusion that the motion is in the elbow. Wheii 
the arm is forcibly flexed or extended, it should be held to the 
maximum of those states for several minutes in order that the 
pressure imparted to the callus or excess of reparative material 
may stimulate absorption. 

Voluntary motion, on account of the stifl:'ne8s of tlie muscles, 
18 of little value. In forced motion the joint seems to lock, 
as a hinge into which a nail has accidently slipped, stopping 
the normal sweep of flexion. This impediment arises from 
the amount of uniting callus in the articulation, which inter- 
feres with the play of the hinge. 

Passive motion should be kept up for a year, if sufficient 
range of motion be not obtained before that time. The 
patient should be directed to voluntarily put his fingers to his 
cravat, chin, mouth, and forehead every day. lie can thus 
determine whether he gains in the extent of motion. I have, 
'in several instances, taken an arm that was quite immovable 
when the dressings were removed, and restored it to perfect 
action in the course of a few months. I may add that I have 
never failed to establish a satisfactory range of motion in the 
elbow in cases of threatened or impending anchylosis follow- 
ing fracture of a condyle. There is scarcely a fracture of any 
bone 'svhich is followed with so many unsatisfactory results as 
a broken condyle of the humerus. Litigations are numerous 
in which attempts are made to recover damages from the sur- 
geon who is unfortunate enough to be afllicted Avith unsatis- 
factory results. Some of our most experienced surgeons have 
refused to treat a broken condyle until the patient and the 
patient's friends are informed that the case would not be un- 
dertaken unless assurance be given that no litigation is to be 
commenced, or damages claimed in the event af anchylosis 
or other serious defect in the joint. 
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FRACTURE OF THE EXTERNAL CONDYLE. 

The external <-oiiilvle is brakeu more frequently than the 
iuternal, especially in udiilta. Children are extremely hiible 
to fracture of either condyle, though the inner oftenest euilt'i's. 
The external condyle is freqimutlj broken by direct violence, 
as hy u blow or fall ; yet it may become disjoined by indirect 
violence, the bund receiving the shock of a tall, the force being 
conveyed from the hiind through the radius to the bunioms, 
Allhongh authors have hitherto neglected to Bpeiik of tlie 
fracture as occurring from indirect violence, 1 have met with 
several examples of the lesion, in which the evidence was that 
no violence had l>een received except upon the open hand 
thrown out to break the fall. In September, 1868, I stood 
watching tlie work of some pnperers, when one of the work- 
men, John Ford ice, who stood on the head of a barrel, lost 
his j>oise, reeled, and fell to the floor. He broke the force of 
the fall with his outstretched hand, but received an iryury of 
th« elbow that gave an audible snap. Being present at the 
' time of the accident, I iiad an opportunity to determine the 
nature of the lesion before swelling set in. Tlie external con- 
dyle could be easily moved with the thumb and finger, and 
crepitus was distinctly prodnced by the motions imparted. 
The fragment was forced npwai-ds, and the arm aeemcd de- 
flected to the radial side, as well as inclined to remain in a 
position of partial flexion. Tlie elbow gained in lateral mo- 
bility, and appeared wider between the condyles. In a few 
minutes swelling came on ami obscured some of the signs 
Hiat were marked at first. Thti fragment then was not so 
easily moved on account of the effusions in and about the 
joint, and tlie crepitus was not fio plain. If I had not seen 
the man strike on bis hand while falling, or had not examined 
the case for an hour after the injuiy, I might have suspectetl 
th»t some of the swelling and discoloration which came on at 
the seat of injury, was caused by the elbow striking heavily 
agunst some bard substance, and that the fracture may have 
been caused by direct violence. Pei-eons who sustain frac- 
tures by falls are often confused, and not positive whether tlie 
elbow hit something heavily, or the force was received on the 
pftlm of the hand. Dislocations of the head of the radjna 
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frequently occur from a fall received upon the hand. In one 
case reported by llaniilton, the dislocation occurred backwards 
in conjunction witli fracture of the outer condyle. But in 
tliat case the patient was confident he struck the ground with 
the back of his elbow. It is not easy to conjecture how this 
double injury could arise from a single force applied all at 
once, to say nothing of the backward dislocation of the head 
of the radius. 

Treatment. — The displacement being slight in almost every 
instance, there is no reduction to be accomplished. Tlie arm 
should be dressed in the seniiflexed .position, and the same 
shaped pasteboard splint employed, as was recommended for 
fracture of the internal condyle. The passive motion should 
be commenced by the tifteenth day, and kept up daily for a 
week or two longer before the dressing is laid aside. If the 
muscles and soft tissues be much stiiiened, and there be evi- 
dence of impending anchylosis, the arm should be forcibly 
flexed and extended several times a day until the functions of 
the articulation are fuUv restored. The services of some friend 
or strong member of the family should be secured to regularly 
perform this important part of the treatment, for there exists 
the same danger of bony anchylosis as in the repair of the 
other condyle. The arm should also be exercised in the mo- 
tions of pronation and supination. In the process of repara- 
tion osseous material not only encroaches upon the fossffi of 
the humerus, but makes connections with the head of the 
radius, preventing the normal rotation of the tore-arm. 

In rare instances the detached condyle fails to consolidate 
with the rest of the bone. Such a state does not impair the 
use of the limb to a degree that warrants the usual surgical 
interference devised to overcome false-joint or non-union. 

In the event of anchylosis there may be exceptional cases 
in which, w^hile the patient is under profound amesthesia, 
attempts to break up the osseous connections might be justi- 
fiable. In October, 1867, Thomas Anson, of Indiana, came to 
me with anchylosis of the elbow following fracture of the ex- 
ternal condyle. The arm was broken ten weeks previously, 
and had been treated in the usual way by the family physician. 
As near as I could learn, no particular directions had been 
given about passive motion to obviate anchylosis, but at th« 
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end of ibiir week.i, when the dreasiugs were removed. tVio arm 
was allowed t» remain in the same semiflexed poHilioD it had 
been made to assume during the treaimciit. I put tliejiatieiit 
under the influence of chloroform, and broke the osseous 
bridges that joined the head of the radius to the ci^usolidnted 
externiil condyle. No great amount of iiiflamraatiou followed 
the disjunction. Anodyne and evaporating lotions were kept 
on the joint for five or six days, and not much motion per- 
mitted, thongli no splinta or dressings were used to overcome 
mobility. Finding that no severe inflammation was likely to 
arise, the joint was subjected to almost hourly exercises in 
flexion and extension. The patient went home on the tenth 
day after the operation, with directions to kecj' up the passive 
motion for weeks, and niontlis if necessary, lu a letter writ- 
ten six weeks after he left for home, he wrote that he could 
flex and extend hia arm voluntarily, to a degi-ee sufBcient for 
uU practical purposes. 

Anchylosis of long standing should not be treated in this 
way, for ihe limb is not useless though the elbow be stiff, and 
attempts to break up the articular adhesions and conneetious 
might result in no_ substantial advantiigc. It is only while 
anchylosis is recent that a forcible disruption is justifiable. 
A successful attempt to sunder the adventitious structures has 
been made six or eight months after the reception of the 
onginal injury, and other ett'orts liave failed at the expiration 
of three months. 

Injuries of a crushing character inflicted upon the elbow, 
bruising the flesh and breaking the osseous structures of the 
articulation, are sometimes sufHciently grave to demand am- 
putation. However, unless the brachial artery and mediaji 
nerve are known to be hicenited, it is commonly prudent to 
wait a few days to ascertain what may then be the indications. 
There is generally no pressing necessity for haste after such 
iiynnes, though every sign of vitality has departed from the 
extremity, and gangrene is apparent. 

If tliere be feeijle pitlsation at the wrist, and partial sensa- 
tion in the hand, there is a possibility, if not a probability, of 
saving the limb. At any rate, a primary amputation, as it is 
called, should not be performed unless the limb, after reaction 
has taken place in the rest of the body, remains cold and ca- 
daverous — pulseless and senseless. If sufficient vitality remain 
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to warrant an attempt to save the arm, a few days will disclose 
the fact whether the limb must be sacrificed to save life, and 
amputation can then be performed with not much greater risk 
than would nave been incurred just after the accident, 

In compound and comminuted fracture of the elbow, the 
finger may be used to explore the joint, to ascertain if any 
loose pieces of bone need removing. Small fragments com- 
pletely disengaged, or cut oft* from nutritious supplies, are 
about sure to act as foreign bodies in the joint; and may do 
as much mischief as pieces of wood, cloth, or common gravel 
in their position. All such pieces of isolated bone should be 
removed, and the limb placed on a pillow, in an easy attitude, 
for several days. The parts implicated in the injury should 
be kept wet Avith water, and lightly covered. The fa?tor may 
be corrected to some extent by the use of dilute carbolic acid. 
As soon as it becomes known that the limb can be saved, 
though with no hope of motion in the joint, the arm should 
take the position of semiflexion, as the member, when anchy- 
losed, is the most useful in that attitude. Many an arm, con- 
demned to amputation by surgical attendants, has been saved 
as a valuable limb, by the stubborn refusal of the patient to 
submit to what was professionally decreed. In one case, in 
which the joint was so opened that the finger could be passed 
through and feel the artery pulsating in front. Sir Astley 
Cooper proposed amputation, but the patient refused to sub- 
mit to it, and his arm was saved and became useful. 

A disposition to amputate after the reception of severe 
injuries is the peculiarity of those surgeons who have held 
commissions in the volunteer army. The inclination to lop 
oft" a lacerated limb springs from a desire to execute a nota- 
ble o[»e ration, which may go to sustain a reputation for sur- 
gical ability. However, an old arniy surgeon is apt to be as 
conservative as the civil practitioner. 

If a limb is to be a source oT danger to life through pro- 
longed suppuration, or from tetanic complications, it is well 
toani[>utate early; yet tetanus may generally be averted by 
plijciiig injured parts in easy attitudes; and a perilous suppu- 
ration can not be determined for weeks, or perhaps months. 
Amputation after fractures is to be avoided if possible. 
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FRACTURE OF THE ULNA. 



The ulna, the companion of the railiiie in the skeleton of 
the fore-iirm, does not eonstitnte an important part n( the 
wrist johit, but enters more largely than its fellow into the 
articuiation of the eihow. The hone temiinatcb at its upper 
extremity, in a prominent profess — the olecranon — which ia a 
lever for the action of the triceps. This pweesa, behind the 




articulation, is thinly covered, and ex]josed to blows of suffi- 
cient severity to cause fracture. If the fore-arra he suddenly 
and forcibly extended, the olecranon, either by th6 actiou of 
the triceps or the violent contact of the huinems in extreme 
extension, is liable to be broken off from the rest of the bone. 
The summit or extreme tip of the process may he lietachcd 
in extremely rare cases, though the fracture usually separates 
the greater part of the olecranon. In falls directly upon the 
part, the greater portion of the process is likely to be hpokeu 
off. The line of separation is commonly transverse ; and the 
displacement upwarils in the direction of the tnoeps, renders 
the nature of the accident quite eaey to understand. In some 
instances, where the liganicntoiia structures are untorn, and 
the arm has not been flexed, the displacement is scarcely per- 
ceptible. In most cases the process is retrticted to so great an 
extent by the triceps, that every connecting medium nuist be 
torn through, the fragment being entirely under the control 
of the muscle. Flexing the arm puts the triceps on the 
(137) 
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stretch, and necessarily widens the breach between the frag- 
ments. Displaced as the process usually is after fracture, it 
can be distinctly felt an inch or so above it3 ordinary location, 
and is easily movable from side to side. Power of voluntary 
extension is almost entirely lost after fracture of the olecra- 
non, and pain is aggravated by movements of the limb. 
Swelling quickly follows the injury, and tends to obscure the 
diagnosis if the patient be not examined for several hours 
after the accident. Crepitus can not be elicited unless the arm 
be extended, and the triceps pressed downwards, so that the 
broken surfaces may be brought in contact. 

In doubtful cases, when there is no apparent displacement, 
the finger placed upon the olecranon while the arm is flexed, 
will discover the line of separation which is always more or 
less marked by a lack of perfect apposition. If the arm be 
put into extreme flexion, the iragments are forced apart and 
a palpable depression is felt between them. 

Treatment. — It is plainly evident that fracture of the ole- 
cranon is to be treated with the arm in a state of extreme ex- 

Fig. 48. 
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Splint and dressingfor fnicturo of tlie olofrniion process. 

tension ; and a long splint reaching from near the shoulder to 
the hand, and bound to the front aspect of the limb, will keep 
the arm from being flexed. A rt)llcr bandage begun at the 
fingers should extend to the elbow ; then another started near 
the shoulder is made in its turns to envelope the arm down to 
and including the elbow. The fir^t prevents undue congestion 
and swelling, and the other forces the trieej^s downwaixis so 
that the detached olecranon may come in ccmtact with the 
rest of the bone. The long straight splint is now pkced on 
the front of the arm and fastened there bv the turns of an- 
other roller. This divt*sing holds the limb in a straight posi- 
tion, which is somewhat awkward, but it is the only way the 
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brokea surfaces can be brouglit into apposition and lield there 
aeciirely. As there is danger of severe inflnminatiou in tlie 
joiDt, anodyne and evaporating lotions should Ije iipplled to 
the elbow for several days. The dressing may be taken oft 
aud re-applied occasiounlly during the healing process, though 
the joint should not be fully flexed for five or six weeks, lest 
the fragments bo foi-ced apart. At the expiration of that 
time, the state of the parts involved in the injury should be 
carefully observed, to ascertain whether the union of the frag- 
ments be osseous. If the eonaolidatiou bo perfect, whntover 
of Btift'ucBs and anchylosis exist, should be overcome by passive 
motion. The arm sliould not be fully flexed at lirsl, but there 
ought to be a gradual restoration of the fuuctiona of the 
joint. If the union bo fibroua, which by some surgeons is 
thought to be the normal ativte after fracture of the olecranon, 
the councctiitg bands will bo so short that the use of the limb 
is but slightly impaired. Extension can be performed even if 
the union be fibrous or ligiinientous, In the event of false- 
joint, especially if the connecting bauds be short, it is not best 
to attempt the establishment of bony union by any of the 
means usually employed for sudi purposes. 

The only objections raised against dressing the urni in the 
extended position is, that if auchylosia does take place, tliu limb 
ia not in a good attitude for service. It is justly cluimcd that 
if the joint is to be permanently stifl", the semiflexed position 
is far preferable to a straight attitude. However, it iii found 
in practice that the cases in which eompleto anchylosis rosulta, 
are extremely uncommon. If the articulation be severely in- 
jured at the time the fracture occurs, so that ancin losJs seems 
inevitable, it might be wise to dress the arm in a [Hisition 
which would be most useful, for if the elbow bo anchylosed 
it would nuike little dift'erenee whether the olecmuoii was 
consolidated or not. 

It is recommended by Hamilton that moderate flexion and 
extension be performed every day, while the dressing is off, 
the finger pressing dnwnwards upon the olecranon, to obviate 
anchyloitis, but this increases greatly the risk of fibrous union, 
and opposes in a slight degree anchylosis which is very un- 
likely to occur. 
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FRACTURE OF THE CORONOID PROCESS. 

Fracture of the coronoid process mast be an extremely rare 
accident. The surgeons are few who have been positive that 
they have seen a case. Several cases have been reported, but 
full credence can not be placed in all of them. The accident 
is said to occur in connection with dislocation of the radius 
and ulna backwards, and sometimes perhaps without that 
complication. It has been stated by surgical writoi^ that the 
action of the brachialis anticus would break the process ; their 
language being that the muscle is inserted into the process, 
when in fact it is inserted below or at the base of that promi- 
nence of bone, and has no direct action upon it. The occa- 
sion for distrust in some of the reported cases comes from the 
anatomical error into which writers have so frequently fallen. 
In a malpractice suit tried in the State of New York, 
one of the surgical experts in his testimony in regard to dis- 
location of the radius and ulna backwards, stated that the 
brachialis muscle was i«iserted into the apex of tlie coronoid 
process. Mr. Liston, in his Operative Surgeryy mentions the 
case of a boy who broke the coronoid process by the action 
of the brachialis muscle while hanging from a high wall. 
Notwithstanding our great regard for 'such high authority, 
it will be convincing to any one referring to the anatomy of 
the parts involved in the alleged injury and considering the 
action of the muscle upon the process while a boy was hang- 
ing by the arm, that no such lesion could take place. The 
boy's weight as he was suspended by the hand, would draw 
the coronoid process away from close contact with the hume- 
rus, and the brachialis anticus muscle, being inserted at the 
base of the process, also passing over it, would press upon 
its apex, the action tending to retain the bony prominence in 
place, and not to detach it, while the arm was in extreme ex- 
tension. The coronoid process is not an epiphysis, with a 
cartihiiriuous connection Avith the shaft of the ulna durinj? 
childhood; which is another circumstance opposed to the 
theory of fracture from muscular action, thoui!:h it is declared 
by nearly all writers upon the subject, that children and not 
adults, are liable to the accident. 
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It 18 not denied that direct violence, as tlie passage of a 
wheel over the part, may liresik oft' the coroiioid process ; and 
it is quite certain that in Jislocatiotis of the ulna backwariia, 
the point of bone is oecaaiunidly severed from its eonneutiuna 
with tlie main pai*t of tlie bone. 

Treatmest. — Tlie dislocation having been reduced, for the 
fracture is presumed not to occur except in conjunction with 
that injurj, the ann sliould be kept iu a state of partial flexion 
to prevent a recurrence of the luxation. The limb may be 
bandaged from the fiugcrs to a point above the elbow, and a 
compress employed to retain the detached process in place. 
This dressing ctin be employed for four or five weeks, tliough 
the articulation is to be gently exercised daily to prevent an- 
chylosis. The difficulty of retaining so small a fragment 
steadily in position, and the scsuity nutritive materials finding 
their way to the process after its violent separation from the 
shaft, would be liable to insure a ligamentous, and not a bony 
connection. If the detached process never obtained a firm 
connection with the shaft of the ulna, the osseous material 
poured out to consolidate the fnigmeiits, would constitute a 
barrier against repeated dislocations. The functions of the 
joint, under such cireumstaneos, must he more or less im- 
paired, for tlio elbow is liable to chronic defects after even 
moderate injuries. It is vastly more important to secure free 
motion to the joint, than to be striving for bony union, wliich 
would be utterly useless in the event of anchylosis. 



FRACTlUiE OF THE SHAFT OF TIIE ULNA. 

The shaft of the ulna, when fractured singly, is always 
broken by direct force. If the radius be prevnously broken, 
the ulna may be brought under the influence of the indivect 
force, and be fractured by it. When the hand is extended in 
fftlls to save the liead and trunk from violeuce, the radius, 
from the mode of articulation in the fore-arm, receives tlie 
force of the blow and either breaks just above the wrist, or 
oonvej-a the shock to the humerus ; thus the ulna is presen'ed 
from heavy concussion. The ulna is suliject, then, to direct 
violence, either in striking against some hard body, or in 
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warding a blow aimed at the body. The arm is raised in pro- 
tecting the head, to an attitude which presents its nlna side 
toward tlic threatening violence. Also in falling backwards, 
the arm is thrown in advance of the trunk to shield it from 
injury, and receives a violent shock on its ulnar side. While 
descending stairs, a slip of the feet forwards throws the body 
backwards, and the ulnar sides of the arms come directly- 
against the edge of a step. 

The situation of the fracture under such circumstances, de- 
pends of course upon the part of the bone struck. The lower 
half of the bone is smaller and weaker than the upper half, 

Fig. 49. 




Fracture of the nlna ahove the orlj^in of the nronator qundrntus, 
showing tho action of that niuf*clc upon ihc lovvor frjignient. 



and should consequently be most frequently broken, all other 
conditions being equal. A force producing fracture of the 
shaft of the ulna, is very liable to convert tho lesion into one 
of a compound nature. 

The symptoms of fracture arc usually very prominent. The 
bone being thinly covered, the displacement is generally quite 
marked. However, in some instances, especially towiirds the 
upper extremity of the bone, the fragments may be interlocked, 
or held in place by the periosteum, so that no disjunction 
occurs. In fractures through the lower portion of tlie bone, 
the upper fragment remains nearly in the place occupied before 
the fraoturo, owing to the firm and wide articulation at the 
elbow, and the lower fragment is drawn towards the radius by 
the action of the pronator quadratus muscle. If the upper 
end of the lower fragment take any other position, it is driven 
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there by tho force that prodiicci] the fracture, ami the muscular 
action waa too t'ooblc to i-ostore it to the place it would tiike it 
uninfluenced by the paralyzing blow. When the broken eiuls 
are brought in contact, in the maiiipuhitions of tho niin, cre- 
pitus is distinctly felt and heard. The power of rotation is 
impaired by fracture of the ulna, and in fact ail the funi^tions 
of tho fore-arm are restrained by the swelling, pain, and !obs 
of power attendant upon tUe lesion. 

In May, 1865, I waa called to MolHe Shannon, u stout Irish 
girl, who fell backward from a stool while hanging out 
clothes. The fall brought her upon a flight of hack stairs, 
and she slid to the bottom, lighting upon a brick pavement. 
I saw her in s few minutes after the injuries were received. 
She waa complaining bitterly of her arm near the elbow, and 
refused to allow me to examine it as thoroughly as I desired, 
on acconnt of the pain which t'ho slightest nuinipulation 
seemed to produce. I therefore gave her chloroform until I 
oould handle the limb, and ascertain the nature and extent of 
the injury. A contusion about five inches below thcelbow (»n 
tlie ulnar aspect of the arm, led to a critical examination of 
the bone beneath. I found a fracture of the ubui at that 
point, though not much displacement existed. There was 
swelling about the elbow, which, with a huge development of 
the muscles, rendered the nature of any injury in that region 
perpiexingly obscure. The rigidity of the joint, and tho pe- 
culiar twist, amounting to marked distortion, which tho limb 
assumed, favored the idea of dislocation of the head of the 
radius. To this conclusion I at length arrived, though uot 
with tliflt certainty which fully satisJies the mind, .\lter put- 
ting the patient under profound anfesthosia I succeeded in re- 
ducing the dislocation, and then the arm became supple, and 
the fracture of the ulna permitted of the plainest crepitation, 
which conid not be elicited until the luxation was reduced. 
To understand how both injuries were produced is not easy, 
unless the ulna was broken against the sharp angle of the 
post at the head of the stairs, and at the time t'bc fiOl from 
the Btool ; the dislocation of the hend of tho radius upon the 
anterior aspect of the condyle, mn?t have been done when she 
landed at the foot of the stairs, where the great weight of her 
body came upon the injured arm, which, she said, " doubled 
up under me." The case made a good recovery. 
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Treatment. — It is not generally a difficult matter to reduce 
a simple fracture of the ulna. The broken ends, whether they 
project in one direction or another, or the upper fragment be 
in position and the lower dragged into the interosseous space, 
toward the radius, can commonly be manipulated into appo- 
sition without deviation from the natural couree of the bone. 
The fragments once brought into line and properly adjusted, 
two padded board splints, wider than the arm, and reaching 
from the elbow to the lingers, are to be bound to the anterior 
and posterior aspects of the arm, while the hand is held half 
way between pronation and supination. No roller should be 
applied except the one that holds the splints in place. Any 
circular compression is extremely liable to press one or both 
fragments into the interosseous space, where they may unite 
to the radius, destroying the functions of pronation and supi- 
nation. If the fracture be through tlie lower third of the 
bone, and the lower fragment is quite forcibly drawn tow^ard 
the radius, two long, firm compresses should be laid between 
the radius and ulna, beneath the splints. These tend to wedge 
the bones apart. The width of the splints prevents anything 
but lateral compression. As the bandage, while it is being 
put on, passes across from one splint to the other, the upper 
and lower surfaces of the arm remain untouched, thus entirely 
obviating circular compression. After the arm is properly 
dressed, it may be carried in a sling. The redressings need 
not be frequent unless there arise a suspicion that all is not 
well. In the usual time, which is about four or five weeks, 
the dressings may be finally removed. False-joint after frac- 
ture of the shaft of the ulna is extremely rare. The callus is 
plainly felt for months, on account of the subcutaneous loca- 
tion of the bone. 
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The upper tliird of thp padiiia, from its being buried deeply 
ill niiiHcles, is seidoin fractui-ed ; tiie middle third is not broken 
iiiiy more frequently than the ulim; but tlie lower third is 
frftctured more often thiin any part of any other bone in tlie 
bofly. 

Fracture of the ucck of the rftdius la admitted by every ex- 
perienced surgeon to bo extremely i-are. Dr. Markoe, of New 
To:k, thought he met with a case in wliieh the signs pointed 
inevitably to a fracture through the neck of the radius, but 
the imtopsy showed that lie had been mistaken. The injury 
proved to be a dieloi^ation of the head of the radiue forwavde, 
and a fracture of the ulna near the elbow. The mobility of 
the parts and the crepitus which seemed to come from the 
nulial bide of the arm, led to the eiTorof diagnosis. Mutter's 
cabinet in Philadelphia, contains a specimen of fi'acture 
through the neck of the i-adiua, which I have exununed. The 
history of the case is unknown. The fracture united with 
considerable deformity, which must have interfered coiiBidci- 
ably with the functions of the elbow. 

In the winter of 1855, Mr. Noyes, of Boston, was thrown 
from a ftleigh in Lowell, and received a severe injury about 
the elbow. He went to a hotel, and requested that a fiurgeoii 
be called to treat his arm. The landlord sent for Dr. Nnlhan 
Allen, his family physician. Upon his amval, the doctor ex- 
amined the injury, and pronounced it a sprain. lie applied a 
bandage to suppress the swelling, and ordered wormwood and 
rum a« a topical application. Several professional visits were 
made Mr. Xoyea while he was at the hotel, and assurances 
were given that in a few days the patient would be able to 
resume his business. After several weeks Mr. Noyes found 
(146) 
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that he could not bend the elbow except in a very moderato 
degree; he could not carry his fingers to the chin, even if the 
head was bent to meet tliem. Accordingly he went to the 
late Dr. John C. Warren, of Boston, for an opinion in regaled 
to the nature of the injury and the prospects of a cure. Dr. 
W. jisktul "- who had treated the arm;" and upon being told 
that it was Dr. Allen, he would not look at the ease, as Dr. 
A. was a profesj^onal brother in the Massachusetts Medical 
Society. • Mr. N. then went to Dr. Kimball, of Lowell, a sur- 
geon of some repute. Dr. K. examined the arm, and called 
his student's attention to what he called a fracture of the cotidyle. 
Mr. N. then went to Dr. Walter Buvnham, of Lowell, also a 
surgeon of large experience, who pronounced the injury a 
fracture of the neck of the radius, which was ununited. Mr. 
N. now supposed that he had hcen maltreated by Dr. Allen, 
and sued him for damages. The case was tried at East Cam- 
bridge, in Middlesex County, in January, 185<), and resulted 
in a disagreement of the jury. The testimony given in court 
was siuicularlv conflictins:, comins? as it did from some of the 
most accomplished and expei'ienced surgeons in the State. 

It was also a matter of surprise to Mr. Noyes that Dr. 
Kimball, who had directed his student to observe an old frac- 
ture of the condvle, should then under oath declare that 
the arm had never snstained a fracture. The real state of the 
limb, at the time of the trial was as follows: there was partial 
anchylosis at the elbow, flexion being greatly impeded, as has 
been stated; pronation and 8n[>ination restricted: and a grat- 
ing could be prodnced jnst below the elbow by i>assive efforts 
at rotation of the foro-arni. There was no evidence that the 
condvlcs of the humerus had ever been brok'jn. The ulna 
seemed ])oi-fect in its processes and proportions, bearing no 
siixn of tVacturc. The head of the raditis was not dislocated, 
for it could he gras]»cd with the thumb and'fmger, and plainly 
rotattMl, tind it C(nild ho held still while the hand and lower 
extremity of the hone were rotated. These movementselicited 
a cre[)itating sound nnicli like that heard in the motions of a 
false-joint. The evidence of fracture of the neck of the radius 
was reached by a logical necessity, on the application of s\ 
meth<^(l of reasoninc: much resorted to in the diaiirnosis of dis- 
eases, viz., rcnsoning Inj niivj of (.rrhf^lon. That there had been 
a fracture about the joint was cpiite plain, and as the himierua 
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and nlna were excluded from tlie possibility of having been 
fractured, the upper extremitj of tUe radius alone roiiininr>d 
niiexeludL'tl, and every sym|>(oni in Uie ciise indicated fractnro 
of the neck of the botie, whether the inpiiy had pi'evionsly 
been met or not by siirgeona liigh in niithoiity. 

In fractures of the head or neck of the radins, the arm 
should be flexed to relax the biceps which haa its insertion jnst 
beiow the tubercle and tends to displace the upper extremity 
of the long fragment. The pasteboard splint re<'ommended 
for fracture of the condyles of the humerus, would be oxcol- 
leut to steiidy and support tlie parts implicated in the injuiy. 
At the end of three or four weeks motion. should bfi imparted 
to the joint to obviate anchylosis. 

In frnctures of the radius which very rarely occur between 
the attachment of iho biceps and the insertion of the pronator 
radii teres, the fragments are acted upon by muscles exerting 
their forces in different directions. The supinator brevis rolla 
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the short, upper piece of bone outwards, and the iintagonistic 
pronator puUs the lower piece inwards, somewhat as exhibited 
in Figure 50. Now, as the upper fragrT.ont is short and 
thickly covered with musculnr tissue, it can not he moved 
from the position given to it by the supinator brevia ; but the 
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lower fragracut can be made to eorae iu contact with the upper 
by the extreme supination of the fore-arm, as seen in Figure 
51. To treat such a fi-actiiro encccsstully, thearm would have 
to be dressed iu the attitude of extreme supination, anil re- 
tnitied in tluit position until the cousolidatiow of the fra^ieuts 
was sufficient to allow of rotation, and not endan^fer the 
breaking up of the callns. I have never treated but one case 
of the kind, which was produced by a pistol bullet, and in 
tliat I followed the course just laid down. The rcciwei^- was 
not rapid, for the injury was rendered eompiiund by the bullet 
wound. Two splints made of thin boards, two inches and a 
half wide, aud reaching from the elbow to the ends of the 
fingers, were bound in place by a roller while the arm was 
supine, The back of the hand was allowed to rest in a sling, 
strict orders being given to keep the thumb directed away 
from the body. The position was irksome at first, but in a 
few days it was maintained without ctiort. 

Fracture through the middle third of the radius, below the 
insertion of the pronator radii teres, is generally caused by 



Fiti. 52. 




Fnelnnof [henitd'll- 



direct violence, and happens about as rarely as fracture through 
the middle third of the ulna. The diagnosia ia nimttonded 
with difBcully. Rotation developes so much displacement 
that the ends of the fragments can be distinctly felt beneath 
the integuments. Crepitus can also be produced when the 
frngmenta are brought in contact and rubbed against one an- 
other. The inclination of the broken ends is to take a posi- 
tion in the iiitorosaeous space, approximating the ulna. 
The treatment ia the same as for fractured ulna in the same 
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on. Two straight splints, wider than tlio arm, to obviate 
circiilur eom[}rca9ion, and padded to prevent excoriation of 
tile skin, are to he bandaged to the dorsal and front aspects of 
(he fore-arni. A conipresa placed under each splint between 
tl.e bones, bo as to f'oree the Iragments away from the ulna, 
tendfl to prevent the reparative raaterial from soldering one or 
both broken ends to the ulna, as represented in Figure 63. It' 
one or both friigmeuts become welded to the ulna, the condi- 
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tion in fata! to rotation. Ordinarily it is not necessary, in 
treating fractures uear the niiddle of the radius, to use splints 
extending tiivther than from the elbow to the hand. These 
reach quite a dixiance above and below the line of fracture, so 
that no motion at the point of sepuratioii can take place if the 
epliritebeefficientlyhetd with bandages. Figure 61 represents 
the Bpliiits padded aud held in place with a couple of t;i]iea 
preparatory to receiving the bandage. 

FRACTURE THROUGH TtlE LOWER THIRD- OF 
THE RADIUS. 

There is no part of the Hkeieton so subject to fracture ae 
the lower extremity of the radius. The lesion oocura from 
indirect violence. The hand in a fall is put forth to arrest the 
progrVBS of the descent, and to save the head and the trunk 
from serious blows and concussions. These uses are the occa- 
sion of 80 many fractures of the radius near the wrist. The 
expanded articular extremity of the bone receives the cnrpns, 
leaving the ulna free from the shocks sent along from the 
hand to the fore-arm. The lower end of the radiuft, though 
quite large, lias a thin shell of hard bone upon the outside, 
and uu abundance of canccllnted structure within. 

Several di;^tinguislied surgeons in this country and nbroad, 
have written upon the nature, appearances, and treatment of 



150 Fractukes. 

fractures occurriug at tbe lower extremity of the radiue, and 
a few of tliem liavo gotten their names aasociateil with varie- 
ties of the iiijuiy. In 1814 Dr. Abrahiim Oolles, of Dubhii. 
published an article in the Edinburgh Medicul and Surgical 
Journal, iipou the peculiarities of a fracture commoiily occur- 
ring about an inch from the carpal extrenuty of the radius; 
niul since that time all fi-actures of the lower portion of the 
i-iidius, except such eb involved the articular surface of the 
bone, have been called " Voiles' fracture." In 1838, Dr. J. 
Tthea Barton, of Philadelphia, published an article in the 
Philadelphia Medical Examiner, on the subject of fractures ot 
the carpal extremity of the radiu^i. He called pailicular 
attention to euch fractures as involved the articular surface ot 
the bone, claiming' that in many instances the line of separa- 
tion was not so far from the wrist-joint as described by Colles. 
Since the publication of the article American surgeons have 
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commonly called the injury, when the articulation is involved, 
" Barton's fracture." Both writers have described injuries pro- 
duced by the same causes, and prt'senting the same peculiari- 
ties. Tliere is no difterence between Collea'fracture and Bar- 
ton's fnicture, unless it bo tliat the latter name belongs to such 
lesions as present a break extending to the carpal articular 
surface. In the prDduction of both fractures the hand is 
thrown out instinctively to bi'cak the force of afatl, and when 
the carpus meets the earth or the resistance of anything 
stable, Ihc momentum of the body causes a fracture at tbe 
weakest part of the bone. 

Tiic deformity following fracture of the radius near the 
wrist is observable, yet to an inexperienced person the nature 
of tbe difficulty is rather obscure. The sweliiug which raptd)^ 
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Bupervenes, masks blie irregularitios of the broken surfncea, 
and otliet'wise conceals the symptoms of fracture. The ap- 
]>eamnces of the parts may lead to the suspicion of ladio- 
<,urpal luxatiou. If the baud and fore-arm of the patient be 
grasped and subjected to extending and counter-extending 
foi'ceB, the injured hmb in case of fracture, will be made to 
assume its natural outlines and projections. In the event of 
radio-carpal dislocation, which is an exceedingly uncommon 
lesion, the deformities can not readily be overcome by such 
force; and when once in place the bones will stay there. The 
dcfoi-mjties attendant upon fracture are easily overcome, but 
tlit-'y will immediately recur upon the relaxation of the re- 
ducing forces. 

The peculiar appearance of an arm suft'ering from fracture 
of the carpal extremity of the radius, has been compared to 
the outline of a silver fork. The accompanying diagram re- 
presents it pretty well. An elevation presents on the wrist, 
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extending to the back of the hand. This dorsal prom 
ia nearly apposite or a counterpart to a deep sulcus or depres- 
sion on the palniar aspect of the wrist. Higher on the front 
of the arm, above the sulcus, is a marked prominence. Besides 
these deformities, there is au abnormal projection of the lower 
extremity of the ulna, as if the carpus was dislocated luteraliy 
to the radial side. The muscles going to the thumb tend to 
pull the liand nway from the ulna. 

In seeking positive evidence of the fracture under consider- 
ation, crepitus becomes important. This valuable sigu can 
generally be elicited by grasping the hand and arm, and im- 
parting various movements to the wrist. The linger pressed 
npon the ra<lius immedialely above the articulation, while the 
nto\'eroent.s just spoken of are made, will discover tlie sharp 
or rough edges of the broken ends of the fragments, or such 
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irregularities m the bone within an inch or two of the joint, 
as will be quite cbiiclusive as to the nature of the injury, the 
direction of the line of fracture, and the size and shape of the 
lower fragment. The skeleton drawing in the accompanying 
diagram represents pretty accurately the line of separation 

Fig. 56. 




Fraotare through the lower extremity of tho radius, showing the tendency of the 

hand to Klide away from the ulna. 

just above the radio-carpal articulation. The short fragment 
is larger in some instances and smaller in others. It is well 
to bear in mind, while considering the relative positions the 
fragments take, that the supinator longus is inserted into the 
lower fragment, dragging it and the carpus attached to it, 
away from the ulna, and the pronator quadratus drags the 
lower end of the upper fragment toward the ulna, making the 
arm just above the wrist rounder, or less flattened, than usual. 

CoUes' fracture of the radius happens at all periods of life, 
from infancy to old age. Females not being so much exposed 
to the violent accidents of life as the other sex, sufter less from 
all kinds of fractures. In September, 1868, a gentleman and 
two ladies w-cre thrown from a carriage, while riding on the 
Reading pike. Tho gentleman jumped before the carriage 
had fully upset, and landing heavily on one foot, received 
Pott's fracture of the fibula; the two ladies were hurled vio- 
lently to the earth, with hands extended to save more vital 
parts, and each sustained a fracture of the right radius near 
the wrist. If sex had any bearing on these injuries, it must 
have been contined to the conduct of each in an emergency, 
the man preferring the risks of a leap to the more passive 
coui^se of being thrown u})on his hands and head. 

The deformities following Colles' fracture present unmis- 
takable characteristics, whether treated well or ill, or not 
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Some yeai-8 ago I cxamiDed the wTiata of Mr. 
C'olctiiiiu, ail English goiitlemaii, who on a voyage from Cal- 
cutta to New York, was thrown against somu luggage by a 
violent lurch of the ship. He received the common fracture 
of the radius in both arms, and aa there waa no surgeon ou 
the vcsBcl, EO treatment was instituted except the upjilication 
of a wet cloth io keep down inflammation. Being injui-cd off 
the Cape of Good Hope, it was several weeks before he iinivcd 
in port. It was iheu too late to have anything done to remedy 
the deformity. However, the wriata were fully aa mobile and 
useful at the end of two Tnouths from the injnry aa they 
would have been if subjected to the uaual treatment, and the 
deformities were not greater than in many casea which have 
passed througli surgical hands. I was surprised to see uo 
worae resulta in ciises never treiited. 

The examination of cabinet specimens reveals the fact that 
there is more or less inipiiction in many coses, the upper frag- 
ment being driven into the lower. In one specimen helonginj^ 
to me, taken from the acm of a man who was killed by a fall, 
the lower fragment is split into three pieces, the line of frac- 
ture running through the carpal articular sui-face ; and to every 
appearance the comminution was produced by the impacting 
and wedging forces of the npper fragment. The primary 
fracture was about an iueh above the car po-fadial articulation; 
the splitting of tne lower fragment must have been of a 
secondary nature, and was probably produced by the impetus 
of the body after tlie hand had struck the earth and received 
the earliest lesion. 

The symptoms of fraetnre of the radius near the wrist are, 
pain, swoUing, greater or less inability to use the baud and 
arm, and alt the deformities already described. Crepitus can 
uot always be produced, though the cases are rare iu which it 
Oftn not be ehcited by vnned manipulation. In young subjects 
the reaoltp of well treated cases are (jnite satisfactory, but in 
elderly pe««ons, some degree of anchylosis, and stiffness in the 
wrist and fingers, lasts for weeks, months, and even years. 
The sheaths of the tendons lose their slippery functions, and 
a troublesome sensitiveness chronically aftects the hand and 
wrist. 

Tbbatment. — Many ingenious contrivances have been de- 
vised for SHccessfully treating fractures through the lower 
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third of the radius. In fact, some of our works on fractures 
contain so many pUms, with lengthily expressed approvals and 
objections, that the inexperienced reader linds some difficulty 
in selecting the most feasible plan. It is thought best, there- 
fore, to describe a simple method of dressing the arm, which 
can be readily put in practice in the country, where a thin 
board, knife, and bandage can be obtained. The doi'sal splint 
may be a piece of cigar box, two and a half inches wide and 
long enough to reach from near the elbow to the back of the 
hand. Before application it should be wound with strips of 
muslin or old cloth ; the palmar splint may be whittled from 
the thin cover of a box, or from a shingle, or lath. Its shape 
may be something like the profile of the hand and arm, or 
like that repre-^ented by No. 1 in figure 57, which is broad 
near the lower end, and cnt obliquely across, so that the upper 
or longest border corresponds with the thumb side of the hand. 
To this broad an<l obliquely cut extremity a compress large 
enough to fill the hollow of the hand, is bound. The com- 
press may be made of a strip of bandage, compactly rolled. 
This is to be fastened in place by the same strip which is used 
to envelope the splint. The obliquity of the compress when 
the splint is applied, forces the hand to the ulnar side, thereby 
producing a degree of extension upon the lower fragment. 

A compress is placed between thesplint and the prominence 
of the arm on the palmar surface, and another small compress 
is placed on the prominence of the back of the wrist, under 
the dorsal splint. A piece of tape is tied around the splints 
near the hand, and another near the elbow, to retain the 
dressings thus far applied, in place. Extension is now made 
on the fingers to adjust the fragments ; and the lower tape is 
tightened to prevent the displacement from recurring. Over 
the whole dressing thus tar applied a roller bandage is snugly, 
though not tightly wrapped. Figure 57 represents the two 
splints before they are a[)plied, and the arm after it is fully 
dressed. The fingers and thumb are left exposed, jjnd can be 
used enough to prevent anchylosis, or even much stiftness. 
This dressing is simple in its constrnction, easily worn, and 
prevents motion between the fragments. I have obtained 
better resnlts with it than with more complicated and expen- 
sive apparatus. The width of the splints must always exceed 
the width of the arm in order that there shall be no circular 
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oouBtrietiou. No envelaping bandage is to be used u]>ou tha 
arm befure the splints are appUed. No water oi' ntLei- topical 
appliciition is to be employed, for the wetting of the bandage 
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shrinks the clotli, and nialces the dressing too tiglit. The limb 
should be seen the next day ai'tei" the accident, and the band- 
age loosened if it seem to intlict pain or to arrest the circula- 
tion. It is better to re-dress the limb thmi to take anyi'iskoi 
midchiftf from strangulation. After the swelling has subsided, 
which will be in eight or ten days after the accident, the ■ 
dressing may be left undistnrbed for a week at u time. In; 
four or live weeks, as a general rule, the consolidation witl>l 
be complete, and the <lreesings may be laid aside. However, 
passive motioa should be kept up for several weeks longer or 
until the finictions of the tingera antl wrist are re-established. 
Persons advanced in yeare are liable to neuralgic pains iu the 
hand and at the seat of iiyury. This difficulty, if prolonged, 
and much troublesome, may be ameliorated by the use of . 
stimulating and anodyne liniments. The excess of reparative 
material sometimes thrown out around the en<l of the upper 
fragment, constitutes a hard ridge at the seat of frai-ture, and 
seriously impedes the play of the tendons in tliat region. In 
tame this excess of callus will be absorbed, leaving the parta 
nearly in their normal state. 

An impending evil after fracture of the radins near the 
wrist, is false joint, which generally occui-s where the jmtiont 
has used the fore-arm at too early a period, or where motion 
at the wrint has not been guarded against during the treat- 
ment. Two ordinary straight splints, though thej extend be- 
yond the fingers, do not restrain motion at the seatot' fracture 



156 



Fractures. 



as well as the palmar splint, with its roller-like compress for 
the hollow of the hand. The dorsal splint resting upon the 
back of the hand also serves to check that tilting motion, 
with the lower end of the uhia for a pivot, which is so promo- 



tive of non-union of the fragments. 
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The arm ezhibitu the deformity nttomhint upon fracture through the lower oztremUy of th« 
radius. A single :«plint, hke tiio ono roprc^euted, will answer to dress the fracture. 



Some surgeons employ only one splint in the dressing for 
fracture tli rough the lower extremity of the radius ; and claim 
to have obtained good results from such an appliance. I have 
secured satisfactory recoveries from the single splint, with a 
roller bound obliquely upon the wide end, to rest in the hollow 
of the hand, but 1 prefer using also a dorsal splint. 

If the dressing gets too loose, and the patient begins to use 
the hand before the consolidation is quite ettected, the vital 
opersitions are perverted. Instead of continuing to furnish 
reparative supplies, tlicv begin to remove tbe callus or uniting 
material, and make way for false-joint. In one case that came 
under my observation, the consolidation was nearly perfect on 
the twentieth day ; tliere was plenty of callus, and every evi- 
dence of a comi^Iete repair. Tbe patient now thought it was 
all useless to hamper his arm any longer, and assumed the re- 
sponsibility of tbrowing aside the dressing and using the arm. 
At once the operations of nature became opposed to consoli- 
dation, and in a few weeks removed tbe reparative material 
and escablisbe<l a false-joiitt where tbere might have been con- 
solidation by a week more of retentive treatment. 
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A little girl was brought to me uot long since with an ana 
tliat liad been fVautured througli the lower extremity of the 
radius five weeks jireviously. The medical !itteii(hint had 
dressed the limb in the usual way, but the dressing had been 
looftcned by tlit child's mother, and taken oft'nltflgeihei' before 
the physician hnd given directions for such a course. The 
little girl had used her nrm at play, keeping np motion at the 
seat of injury where there should be absolute rest. The con- 
sequence was tliat the fragments failed to uuitc, though the 
upper fragment I'nrjiished lui al)nndance of reparative material. 
I regarded it as not too late for iin attempt to re-establish the 
healing process, so I put on the dressing recommended for 
the treatment of this fi-actnre, employing starch paste at each 
turn of the bandage. In fact, the roller was employed up and 
down the arm two or three times, and the paste freely 
applied, as the wrapping continued, to constitute an immov- 
able dressing. Vhe rigid case thus constructed, was ordered 
to be worn six weeks at least. Cotisolidation followed, and a 
good result was obtained. ■ 

FRACTURE OF BOTH BONES OF THE FORE-ARM. 

The radius and uirm are often broken at the same time.- 
The injury is produced by direct violence. A blow, the pas- 
sage of a wheel over the arm, and moving machinery, are Uie 
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common causes. The middle and lower extremities of the 

are broken more frequently than the upper thirds which 

protected in a measure by the deep coverings of muscles. 

regard to the frequency of such accidents, the analysis of 
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tables shows that both bones of the fore-arm are oftencr 
broken than the ulna singly. 

The diagnosis is usually simple ; the pain, loss of power, the 
unnatural bend in the arm, the separate mobility of the upper 
and lower fragments, and the crepitus, constitute signs which 
are too plain to be mistaken. The displacement of the frng- 
ments may not be observable in some instances, for the broken 
ends do not always become disengaged, but in most cases the 
deformity is so great as to indicate at once the nature of the 
injury. When there is overlapping of the fragments there 
must, of necessity, be shortening of the arm. The peculiar 
distortion produced by bending the limb near thep seat of frac- 
ture, can not be misapprehended. Crepitus can be elicited by 
grasping the arm above and below the fracture, and rotating 
the limb while it is brought to its normal length and position 
by extension. 

The tendency of the fragments is to sink^into the inter- 
osseous space, where they will unite en masse unless well 
directed efforts are made to keep the ends of the two bones 
away frum each other. In some instances one fragment wuU 
keep aloof from the others which incline to group. If the 
bones be broken conjointly and by direct violence, much 
damage may be done to the soft tissues, resulting in sloughs, 

Fig. 60. 




Oomminute'I fracture of both bones of the forearm. 

protrusion of the fragments, and the most dangerous compli- 
cations. Compound and comminuted fractures of both bones 
of the fore-arm have i]:enerally been considered a sufficient 
cause for imi\iediate amputation, but snch a course is not 
always necessary, as the following case will show. In October, 
1865, Mr. William Moffit, living on Longworth Street in this 
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citjr, iiiid his arm drawn betwuen the rollers of a Icatlior splU- 
tiog machine. The crushing power to which tlic iimb was 
subjected, broke the radius aud uhia into fnigiiient^, vi[fiU nii 
inch or two in length, beginning; Tiear the wrist and extcmling 
to the elbow. The arm t'elt like a bag with pieces of bnikcn 
ice in it. Some of the pieces of bone projet-tt'd through tlie 
skin. Dr. E. X. Cnsliing, of Covington, Ky., wns in my office 
at the time I was summoned to the case, and assisted in ar- 
ranging and aiijuBting the fragments, and in dressing the 
limb. It is needless to 8iiy that it was utterly impossible to 
bring every fragment into perfect apposition atbotli ends, biit 
the fnvgmentp of the two bones were pressed into rows, and 
the natural contour of the limb was well restored and preserved. 
Splints and bandages were used to keep the pieces and parts 
steadily in place. JTo severe pr*8nre was applied through 
fear of gangrene. In less than two months the arm was freed 
from its dressings, and put under passive motion. The limb 
lost only a small share of its functions, and therefore became 
qnite useful. Pronation and sniiination wore partly lost ; and 
the elbow and wiist did not recover their full extent of 
motion. 

In treating fractures of both bones of the fore-arm, two 
splints reaching from the elbow to the wrist, and wide enough 
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to prevent circular conatnction of the arm, are to be em- 
ployed upon the front and dnreal aspects of the limb. Tapes 
may be used to retain the dressing in place until the frag- 
ments are coaptated. and everything is ready fur the roller 
bandage. As in all other fractures of the forc-arni, no primary 
bandage is to go on ncttthe skin. The constricting iutlucnee 
of Buch a Ijandiige would force the fragments into ihe inter- 
osseous space where thoy arc liable to unite in a group. 
The retentive bandage should be applied lightly at first. 
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Several cases are recorded in which the limb has had to be 
amputated, through the folly or carelessness of too tight 
dressings. There is time enough for snug compression after 
inflammation and swelling have subsided. Inexperienced 
surgeons often commit the error of strangrwig the local circu- 
lation by a tightly drawn retentive dressing. There is no 
other excuse for these repetitions in regard to the application 
of dressings to a broken arm, except in the fact that serious 
and fatal mistakes continue to he made by practitioners of 
medicine and surgery who have either not had an opportunity 
to vead impressive lessons on the subject, or they are too heed- 
less to learn what is enjoined but once. 

A girl. Miss S., had her arm broken while at work at a 
prinlifig press. The physician under whose professional charge 
the patient fell, wrapped life limb from the fingers to the ax- 
ilhi with new and thick drilling, and then ordered the wrap- 
pings ko[»t wet all the time. Morphia and chloral were ad- 
ministered to keep pain in check. Two days after the injury 
I saw the case and advised amputation, as gangrene had ap- 
peared from the fingers to a distance above the elbow. My 
plan was rejected, and the late Dr. Geo. C. Blackman was in- 
vited to niannge the case. The doctor said at once the arm 
could and must be saved, and the patient was taken to the 
Good Samaritan Hospital. In a few days the arm dropped 
from the scapula, unaided amputation having occurred at tlie' 
shoulder joint. The separation was attended by no bleeding 
or other mishap. The cicatricial line was nicely puckered, 
and cvcrv feature of the reparative process was admirable. 
The dead arm gave issue to a horrible sftench while the sepa- 
ration at the shoulder was going on, yet the surgeon had given 
his word that no amputation was necessary, and he was ob- 
stinate enough to stick to it. The case shows what the unas- 
sisted rignperative powers of the body will accomplish when 
left to themselves. 

A similar case occurred in Lowe'l, Mass., twenty-five j'ears 
ago. When the results of unskillful bandaging had appeared, 
surgeons gathered with the idea of amputating, but gave up 
their purpose on the ground that the patient would not sur- 
vive the ()i>erati()n. In less than a week the head of the hu- 
merus dropped from its socket, and in two days more all the 
soft tissues became disconnected at the border of the axilla. 
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The bonea of the Iminl, iiiclniling tlie carpus, metiK'ni'fma, 
and plmlniigcs, arc scUluui bt'i)keii. The carpus ha^ no long 
bones, but a group of eight pieces, rounded ami angular, 
which are held together by ligaments and other lilirous struc- 
tures, BO that even if one or more were broken or crushed, 
tliei'c wouki bo no particular displacement or spcfial signs of 
fracture. It would be more in aecordunco with a nillmial 
division of subjects if fractures of the carpus were arranged 
under the hettd of wnuuds or severe bruises. The carpal 
hones can not be brokeu unless by direct violence of a crush- 
ing character, as by the passage over the wrist, of a cart- 
wheel, or by being caught between the hunters of rail-cars. 

The treatment should consist in adjusting displaced parts ae 
well as possible, and in using a bandage upon the hand, wrist, 
and fore-arm, to restrain motiort. The topical use of anodynes 
and cooling lotions, would be indiaited. In the management 
of a gunshot wound of the wrist, in which there must have 
been a crushing of one or more carpal hones, my patient ex- 
hibited signs of tetanus. (.Ihloroform constantly appjied to 
lint hiid upon the woiinrl, seemed to allay the nervous irrita- 
tion. 



FRACTURE OF THK METACARPAL BOXES. 

Direct violence upon the back of the hand, and indirect 
force, as by blows upon the ends of the knuckles in pugilistic 
encountei-s, may produce fracture of one or more of the meta- 
carpal bones. I have treated cases that were produced by 
both causes. Two years ago, John Benson, of West Virginia, 
came to my office one morning with the right hand swollen 
H (161) 
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and very painful. About suurise that morning, he got into a 
fight with a negro deck Imnd on the Annie Laurie. He says 
he struck at his assaihint, and missing him, liis knuckle hit a 
box of freight ; sometliing in his hand cracked like a pistol, 
and his hand became too painful to use. At the middle of 
the uiotacarpal bone of the ring finger a tumefaction existed, 
and l)aLk and forward pressure produced motion between the 
fragments of the broken bone, and elicited crepitus. 

In J|ine last a boy came to my office from the printing de- 
partment of Stannage & Co., and complained bitterly of his 
hand, which had been injured in a printing press. I found 
three of the metacarpal bones broken, and the first phalanx 



Fig. 62. 




Fracture of three of the mptucnrpnl ]>ono.a, nnd tho first phalnnx of the thumb. 

The hand was crusheii ni ii printing iircsH. 

of the thumb. I apjilied to the hand and arm the palmar 
splint used for fracture of tho lower extremity of the radius, 
and retained it in place with a bandage. The injury i»roved 
to be very painful, and the inflammation ran high. The back 
of tho hand was kept wot with the tincture of aconite. At 
the end of thro(i weeks the dressings were removed, at whi<.*h 
time the consolidation seomod to be complete. However, tlie 
stifl:ness of tho metacarpo-phalangeal joints was so great that 
forcible passive motion ha<l to bo omjiloyed for weeks, before 
the fnnctions wore snfHciontIv rostoro<l to allow of his volun- 
tarily oi)oning and shutting the hand. Slight displacement 
of the fragments toward tho palm oxistcnl at tho time I first 
saw tho hand, and this doformitv was not entirelv overcome 
bv tho troatmont. Tho boy was so stubborn and refracti^rv 
that I could not carrv out mv ]>lan of treatment fullv. lie 
objootod to a modoratoly tight dressing, and would not snbuiit 
to efliciont passive motion. In treating fractures of the meta- 
carpal bones, the plan of causing the hand to grasp a large 
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hall, and then binding a roller uround the whoh>, as recotn- 
meaded by Sir Aslley Cooper, is not so valnable as tlie jmlmar 
8plint, with a roller compress bound to its end obliquely, to 
fill the hollow of the bund, Thia dressing leaves the finger? 
free, and prevents tht> ends of the fmgments from sinking 
down toward the palm. If the metacarpal bone of the thumb 
be broken singly, the palmar splint having the roller com- 
press attached, is the beat apparatus that can be employed to 
give the fragments support and prevent motion and displace- 
ment. 



FRACTURE OF THE PHALANGES. 

From tbe exposed situation of the bones of the fingers, 
fi-acture of one or more of the phalanges is an occasional in- 
jury demanding consideriition. Direct vioienco is by far the 
most common cause of the lesion, though a blow upon tlie 
end of a finger, as in attempts to stop or catcli a ball, may 
produce fracture of tbe first or second phalanx. 

A simple fracture of the finger may be produced by the 
great velocity of tbe force applied. The .phalanges have been 
broken by a smart blow of a cane, though no resistance was 
offered on tbe opposite side of the fingers. A phalanx is 
BoMom broken in more than one place, and generally near the 




middle. A crushing force not unfreqiiently produces a com- 
minution of the bone, including its articular extremities, and 
perforation of the integuments. 

The symptoms of simple fracture are crepitus and mobility 
of the fragments ; sometimes the shape of the finger will de- 
termine whether it is broken or not. If tbe ficsh he mashed 
and the bone crushed, one of tlie joints of tbe finger is about 
aure to be involved ; and the symptoms must depend vevj 
much upon tbe severity of the injury. 

Treatment. — Simple fracture of a finger is to be managed 
on the usual plans followed in treating the long bones. A 
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narrow straight wooden splint is fastened beneath the finger/ 
with a small compress against the point of fracture to support 
the ends of the broken bone, and to fill up the concavity which 
naturally exists between the joints. A strip of pasteboard 
laid upon the dorsal surface of the finger, otters moderate re- 
sistance to motion between the fragments, and serves to keep 
the bandage from constricting the integument. At the end 
of the third or fourth week, when the dressing is finally re- 
moved, well directed passive motion is needed to get rid of 
the stiftness which depends upon deposits of lymph in the 
sheaths of the tendons. 

Broken fingers left to themselves, without treatment, do not 
turn out well. They become angularly deformed, deflected 
laterally, or rotated on their axis, constituting permanent de- 
formities that are sources of much regret to the patient ever 
afterwards. I have been solicited to break a deviated finger, 
and attempt to straighten it. I have never seen a case that 
seemed to justify the measure, though such an opei-ation 
would not always be unwarranted. 

Compound fractures of the fingers, with mashing of the 
soft parts, can sometiAies be brought into proper shape by the 
use of sticking plaster. Such injuries, however, do not prop- 
erly come under the head of fractures, so far as adjustment 
and treatment are concerned, but must be managed according 
to the principles involved in the treatment of wounds. 



CnAPTER XXIT. 
FRACTURE OF THE PELVIC BONES. 



CruBbing forcee, aa when a man is caught between heavy 
moving bodies, op strikes in the region of the hip at the ter- 
mination of a long fall, may prorliiee friictm-e of some part of 
the pelvic cirde. The symphysis pubis has been separated 
by the throes of labor, though such an accident must be ex- 
ceedingly uncommon. Several eases have been reported in 
which forcible sepanitlon of the two pubic hones occurred at 
the symphysis from injuries rei-eived while coupling cars, and 
in railway accidents generally. I was once called to see an 
old negpo in Louisiana, who had been kicked by a mule in the 
region of the pubes. He was unable to urinate, and while 
introducing the cathetv-p t discovered a sinking in of the body 
of the oa pubis on the left side, at a point outside of the spine 
of the bone. The line of separation must have extended into 
the thyroid foramen, though the ramus of the pubis did not 
appear to be broken. The fractured surface of the end of the 
outer fragment could be distinctly felt, but the other surface 
was too much depressed to be manipuhkted. No mobility ex* 
isted, aud on account of the swelling no deformity was ob- 
served until in the iittempt at catheterism the leit wrist dis- 
covered ail irregularity of the parts. The patient was not 
aware that a fi-acture had been received, but supposed his 
bladder was ruptured. The urine was not bloody, and there 
was no evidence that severe internal injury had been inflicted. 
The depressed bone could not be brought back into place; 
yet some months afterwards I heard that the patient suffered 
no inoonveuicnce from his injuries. 

Fractures of the pelvic bones are not necessarily dangerous 
of themselves ; but the terrible forces which prmluce them are 
apt to inflict greater or less injury to important parts in their 
(165) 
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immediate vicinity. Fi-agmenta of boue may perforute the 
rectum and bladder, or do aufli mischief to the viscera of tho 
pelvia aa may 8orii>ii8ly iulei-fere with the functions of tlioee 
organs. The gravity of sm;h injuries can not always b« de- 
termined at tlie I'ftrlier cxaniinaliona. 'I'he eivst of the ilium, 
and the anterior superior stunous process may bo brokeu off 
by moderate forces, as by a kick from anollier individual, but 
the massive sti-ength of the deeper parts and their protective 
coverings and connections, serve to shield them from tho 
damaging influence of all ordinary forces. 

In 1860, Andy Rico, in the employ of McIIeiiry & Carson, 
felt through the hatches of four stories, nod strnck against 
hard substiiucee in thu cellar. He sustAiued ii multipliuity of 
injuries, and fully recovered from all of tliem. At first li« 
complained most of his left shoulder, which was dislocutvd.' 
This I reduced without removing hia coat or changing his 
positioD. Finding that he had several fractures 1 had bim 
taken home. I there learned by examination that one foiiiur 
was broken just below the leaser trocanter; that thu nnder 
jaw was broken at the aymphysia; that thrt'o ribs weixj frac- 
tured; and that the left os innominatuui was broken into M 
least three pieces. It was ditficiiit to delernnne just where 
iill (be liiiw of ttepanition ex- 
tcndfd. The great arc of the 
ilinm could be easily moved 
by trtkini; hold of it, and 
thf motions wei-o attended 
with disiirict crepitus. Its tine 
of sopuratioii must have been 
nearly like tlio upper one repre- 
sented in the uccompanyiiig 
figure. The movement of this 
piece gave little pain ; hut m 
attempts to diagnose the other 
fractures of the innomiiiatuni 
great distress waa prmlnei'il. 
The greatest degree of pain 
aeemed to arise from motion 
imparted to the fragmenta' of 
tho femur. The pubic part of the bone was oertiiinly broken 
through the ramus and body. This left the fomm- artionhitoj 
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to a large movable fragment of the mnominatum, that waa 
free from still anotlier fragment which waa firmly united to 
the sucrura. Tlie costal eegmeut was the most mobile, then 
the largo piece that contaiued the acetabulum; the smaller 
fragment connected to the sacrum had no iiercoptiblo mobility, 
and the pubic fragment continued firm on account of its junc- 
tion at the BymphyBia. The catheter bad to be need a few 
times, but there waa no blood in the urine. The Rvrnptoma 
weru BO terribly severe tor more than a week that there seemed 
little ground for hope. The pelvis now has its natural shape, 
excepting a alight abnormiil twist in the left oa innominatura, 
which does not cause lameness. 

The ti'eatment of fracture of the pelvic hones consists in 
applying such bandages, straps, belts, or apparatus, as shall 
restrniii all motion between the fragments. In the ease of 
Andy Kice I used the " woven wire breeches," figure 10. 
This apparatus served several purposes: Ist, to keep up ex- 
tension and counter-extension for the fractured thigh ; 2d, to 
steady the pelvic fragmenta ; ami 3d, it proved useful in hand- 
ling the patient during the six weeks of treatment. 

A wide belt of strong cloth or leather to buckle around the 
pelvic region, ser\'es to steady a simple fracture of the ilium, 
isehinra.or pubes. The patient is unable to walk, or to assume 
the erect posture, if anything more than a salient point is 
broken from the pelvic bones. The powerful muscles acting 
upon any considerable fragment, would disturb it too much 
for active exercise, 

Fi-netnre extending into the acetabulum, seriously interferes 
with the hip-joint; and the diiignosis of such an injury must 
be exceedingly obscure. Cases hiive been dissected in which 
It had beeu demonstrated that a stellate fracture of the ace- 
tabulum was produced by a blow upon the trochanters 
of the femur, the force telling through the head of that bone, 



FRACTURE OF TUE SACRUM. 

The sacrum, as a dry specimen, removed from its connec- 
tions with the other pelvic bones, is not difficult to break, but 
in itfl normal state, wedged between the oasa innominata, and 
covered with ligamentous and other firm tissues, the bone is 



ID little danger of beiug broken. A kick or a powerful blow, 
6uch as may be received in a I'lill, migiit. i-'ausc a t'meture of 
the bone at luiy point, the line of separution running in any 
direction. Tlie procesaes of the bone may be broken off, or & 
fracture may extend only as far as the central or spinal canal. 
Ill moBt instances, it ia found that fractures of the sacrum ex- 
tend through the lower third of the bone, and mostly in a 
transverae course. 

If the lower f i-agment be carried in towards the rectura the 

functions of that tube might be seriously interfered with. A 

patient suspected of having a broken sacrum should be made 

to lie on the abdomen while an examinittion is going on, and 

an attempt made to overcome any considerable diaplaocment, 

The finger carried into the rectum may be the only means of 

discovering the full extent of the uiiBchief, and in correcting 

fiueU deformity as lays within digital power. A lithotomist's 

Bcoop, or any instrument of proper proportions and strcflgth, 

might be used in the rectum to press the deflected fragraenl 

back into place, care being used not to injure the soft parts. 

The patient should keep quiet in the horizontal position for 

,a few weeks, to allow the healing process to consolidate the 

ragments. The bowels should be kept in a soluble state 

Jfluring the treatment, to prevent jiccumuhitions of gas and 

KBterooraeious nnitter near the seat of the injury. Hamilton 

I recommends that the bowels be kept constipated in order that 

I the accumulation of hardened material in the rpctum may 

[ press back into lino the displaced fragment, and act as a splint 

Lon the inner surface of the bone. The suggestion is quit« iii- 

L^eiiious, but the practical working of the plan is questionable. 



FRACTURE OF THE COCCYX. 

A fracture of the cornua of the coccyx, and a partial dis- 
location of the bone inwards, constitute an injury, which is 
caused by a direct blow, kick, or other violence telling upon 
the bony appendage. The lesion has been reported as owur- 
ring from parturient efforts. If such be the case the subjects 
must have been sufficiently advanced in life to have the bone 
consolidated to the sacrum. In young women the mobility 
of the coccyx allows the bone to yield to forces brought to 
bear upon it during the last stage of labor. 
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I have never seen but one case of a broken coccyx ; and 
tliis accident occurred to a man standing on the platform of a 
car as tlie train was auddeuly ytit m motion by the engineer. 
The point iir angle of the iron railing struck the pnesenger in 
the coccygeal region, and caused a sickening sensation from 
the severe shock to the nervous system. After receiving the 
injury the patient took a seat inside the coach, and although 
livere pain, and complaining of a general uneasiness, he 
chatted with a fellow traveler, reaching home that night. 
Before morning he took a " chill ;" and had his family physi- 
cian summoned. He no longer complained of distress in the 
region hurt, but asked to be relieved of a sense of constric- 
tion in the bowels, and nausea at the stomach. Morphia was 
administered in large and repeated doses. This relieved him 
of the acute distress, yet he declared that there was some ter- 
ribly deep seated disease about him that would terminate 
fatally. The bowels were evacuated by the influence of cathar- 
tics, and the bladder at length had to be relieved by catheter- 
ism. On the tenth day after the injury he died; and none of 
hia medical and surgical attendants had suspected the true 
cause of death. An autopsy was held, iit which I was present. 
The physician using the si'-alpel, remarked that he should first 
look for abscess of the Uver, or for pus in or about that organ. 
Finding no cause for death in the viscera of the abdomen, and 
observing considerable redness in the pelvic colon, the peri- 
neum and anus were inspected. The discoloration in that 
region led to the suspicion that the difficulty had been some- 
where about the lower end of the spinal column. " The body 
being tm-ned over, the signs of decomposilion in the region 
t)f the coccyx were strikingly apparent. A t-areful dissection 
showed that the coccygeal horns or processes were broken, 
and the bone somewhat displaced inwards. The entire coccyx 
except the detached cornua, was blackened, and bore the »p- 
pearuuce of having been dead for many days. An apparently 
trifling injnry, which had not attracted the attention of several 
physicians in consultation, and which produced more general 
than local disturbance, terminated fatally. This case is not 
without parallel. Cloquet, Petit, and other surgical writera 
upon the subject of fracture and dislocation of the coccyx, 
speak of the dangers of caries, as if the bone, after serious 
lesions, was liable to mortification. Whether anything could 
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be done to arrest the tendeiioy to uecrosis, if undertaken 
promptly, is not'demonstrated. It is plainly the duty of the 
surgeon, when called to a case of fracture of the coccyx, to 
overcome any inward displacement by manipulation, using the 
finger in the rectum ; and to keep the patient at rest by the 
use of opium suppositories and such other local means of a 
quieting or stimulating character, as would aftbrd relief and 
promote a restorative action in a severe bruise or other wound 
in that region. 

It is not easy to diagnose fracture of the coccyx. Pain of 
a severe character might arise from shock or concussion, as, 
also, a general uneasiness, on account of the constitutional 
disturbance. With a finofcr in the rectum and the thumb on 
the coccyx, a great increase of mobility might be determined, 
as well as displacement ; but crejutation, that distinctive sign 
of fracture, can not certainly be obtained, owing to the broken 
surfaces of bone being small, and the motion imparted not of 
a kind likely to cause rubbing of the broken parts against one 
another. It is not improbable that fracture of the coccyx has 
occasionally passed unobserved, or for a bruise in the region 
of the sacrum ; and a severe concussion in that part of the 
body followed by sharp pain in attempts to walk, and during 
defecation, has been rcga'rded as a case of coccygeal fracture. 
The great mobility of the coccyx in young subjects might 
contribute to the deception. Fracture arising from the dis- 
placing force of the child's head in parturition, is quite differ- 
ent in character from that produced by a kick or fall upon 
some projecting substance. The shock is much less when 
produced by the forward movements of a child's head. Wlien 
produced by accidental violence there may be a vast excess of 
force over that actually required to break the bone ; and this 
excess would naturally increase the dangers of the case. 



CHAPTER XXV. 
FRACTURE OF THE FEMUR. 



The length of the femur and the exposure of the hone to a 
variety of forces, couti-ibute to ita habitity to fmcture, TLe 
muaclea surroiuidui|; the femur ufiord a certain amount of 
protection iigainst exlermil shocks, yet this shielding influence 
is more than couiiturliahiuced hy the strain the hone rt'ceivea 
from their iictiou. The difierent fi-actures to wliich the boiie 
is subject, and the eompticated appliances recommended 
for their treatment, constitute a aeries of topics well calculated 
to overwhelm the student who first directs his attention £o tliia 
brarieh of surgical study. ITnlessthe diagnosis of such injuriea 
be clearly made out, and the treatment necessary to the 
accomplishment of good resulta be clearly understood, and 
efficieutly carried out, the most lamentable conaenuences may 
be expected. An imperfect conception of the nature of the 
accident, or a " trust-to-luclc " management of tlie injury, will 
Burely lead to the chagrin and disgrace of the surgical attend- 
ant, and to the permaneut crippling of the unfortnnatc patient. 
No medical practitioner should assume the reRponsibility of 
treating a fractured thigh, unless lie comprehends what is 
ahaoluteiy necessary to insure at least an average recovery. A 
perfect result cannot he attained in all instances, for the cir- 
cumstances under wliich some cases have to be treated may 
thwart the beat directed efforts of the surgeon. Ilnwever, 
want of skill is the most common cause of bad recoveries. 

The neck of the femur is placed at an oblique angle to the 
sliaft of the houe, and in old age it more nearly approaches a 
right angle. This peculiar conformation in advanced life, 
together with an increased amount of cancellated tissue on 
the inner structure, renders the bone weak at a point subjected 
to considerable lever power. 

(171) 
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The trochanters are stout processes of bone, but the greater 
of the two being subjected to direct violence in falls, and the 
lesser to the action of powerful muscles, they maybe discon- 
nected from the shaft, or forced into the central spongy struc- 
tures. 

The shaft of the femur is very long, offering forces a favor- 
able opportunity to break it in pieces. The muscles exert 
great inflnence upon a bone which offers the advantage of such 
extensive lever power. Indirect forces received by the foot, 
and transmitted upward to the great curve just above the 
middle of the shaft of the femur, very frequently produce^ 
fractures at that point. 

The condyles spread out into a broad base to give steadiness 
to the knee-joint, but they have so much spongy structure 
within, tliat they are not adapted to offer powerful resistance 
to direct forces. The resisting power of a bone must not be 
reckoned by its size, for the middle of the shaft, w^hich is the 
smallest part of the bone, is probably the strongest. 

The causes which produce fractures of the thigh are numer- 
ous. When the direct force acts, it generall}^ happens that 
the limb is crushed by some heavy weight falling upon it, or 
by a loaded wagon passing over it. When an indirect force 
acts, it is most frequently found that the person falls from a 
height, with the thigh in such a position that the bone snaps at a 
point remote from the part receiving the shock. An irregu- 
larity in the ground sometimes imparts a twist to the leg which 
may prove too great for the brittle neck of the femur. A 
person fancying he is treading upon level ground, takes a 
false step unaw^arcs, and the muscles not being employed to 
resist the impetus, or to counteract the accidental twist un- 
expectedly given to the limb, he receives a fracture of the neck 
of the thigh bone. 

FRACTURE OF THE NECK OF THE FExMUR. 

The nock of tlie thigh hone has been invested with unusual in- 
terest, both on acconnt of the frequency of fracture oc*curring at 
that point,an(l thelearned discussions that have taken place con- 
corning the i)()ssihility and i)rohability of bony union taking 
place here as in fractures throngh other parts of the bone. A quo- 
tation from Mr.Lonsdale expresses some of the reasons why frac- 
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tares tbrougli the cervix femoris nre so frequent : "It is an acci- 
dent that ia met with cliiefly in old people, anil very sclilom, 
indeed, in young. The sinicture of the bone in old people 
becoraea altered, owing to the deficiency of the animal mutter 
in it, causing the earthy to be in excess, which gives a brit- 
tleness to it, that does not exist in the bones ot'young people. 
This part of the bone is also naturally of a loose, cancellated 
structure, and when deprived of its animal matter, will become 
weak and ill calculated to receive any severe shock, either 
from the weight of the body, or from a blow directly applied 
to the part. There are other eauaea alao which tend to ]iro- 
duce fracture of thia part of the bone. 

Fia. 6i. 
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The muaclea surrounding the liip-jointin old people watite, 
cauping this part to become flattened, and to have compara- 
tively little covering upon it ; so that a fall upon the posterior 
part of the hip, which, in a younger person, iu whom the 
mnacles act as a cushion, might tell with little force directly 
on the trochanter, or neck of the bone, would in an old one, 
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where this cushion is absent, be sufficient to produce fracture 
In old people, also, the whole body loses its elasticity, all the 
movements are heavier, and more awkward and less secure, 
so that falls are likely to take place from trifling causes, with- 
out the power of resisting them ; for though a younger per- 
son might break his fall by the use of his arms, or by the 
strength and activity of his body generally, an old person can 
not, but falls like a dead weight, and the shock, of coui-se, 
becomes much greater than it otherwise would be. 'AH these 
circumstances taken together cause this kind of fracture to be* 
much more frequent in old than young people." 

Sex has something to do with the frequency of the fracture. 
In women the pelvis is wider, and the neck of the femur is 
longer, and it joins the shaft nearer a right angle than it does 
in men. Elderly females are apt to lose confidence in their 
pedestrian powers, which, so far as it go^s, favors fracture; 
besides, their bones and bony supports are weaker or less de- 
veloped thaji in the other sex, being therefore less capable of 
oft'ering resistance to forces acting upon the skeleton. Elderly 
persons, if they fall heavily upon the trochanter, may sustain 
fracture of the neck of the femur. This kind of violence has 
been called direct, though it is not more so than when a i)er- 
son, in falling, or in taking a false step, sends a force from the 
foot up to the neck of the bone. Indirect violence, then, 
must be considered the common cause of fracture through the 
cervix femoris. 

A fracture near the head of the bone, and wholly within 
the capsular ligjinicnt, is generally transverse, while the direc- 
tion of the fracture is likely to be oblique, if it be near the 
trochanters, making the line of separation partially within 
and partially without the cavity of the joint. 

It is quite essential to understand the place where tlie solu- 
tion of continuitv exists, for in a fracture near the head of 
the bone ossitic union need not be expected, but in a fracture 
extending outside the femoral attachment of the capsular lig- 
ament, bony union maybe reasonably expected, with a strong 
and useful limb. It will iifcnerallv be found that fractures 
wholly within the cai>sular ligament, result in ligamentous 
unions; and that a break in the bone outside the ligament is 
about sure to end in osseous consolidation. In fractures partly 
within and partly without the ligament, as when the line of 
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Beparntiou ia oblique, oi' irregular in its course, croesiiig the 
attachment of the ligament to the bone, tlie union is iTiOBt 
liktsly to be osseous, though it may be Sbrous. 

Displacement has considerable to do with cousolidiitinu, 
though not 80 much aa mobility. It' tlie separation of the 
bniten Burfacea be so great that there 13 scarcely any (.'outnct, 
bony union is not to be expected ; and iC in addition to dia- 
p!a<:enient, there be constant rocking of one fnignient upon 
the other, eftbrts at conaol illation are thwarted. 
. Much has been aaid about lack of reparative suppliea 
afforded to the articular fragment, as if it were completely cut 
off from vuBculiir connections, except through the ligamea- 
turn teres. In some instances, especially if the synavial mem- 
brane be torn, as it is likely to be, the head of the bone ia 
completely isolated except through the ronnd ligament. This 
theory in regard to scanty nutritive supplies, ia supported by 
the fact tliat large quantities of reparative bony miitcrial are 
deposited around the end of the lower fragment, constiiuting 
an excess of callus, while the scantiest amount is accunudated 
about the end of the short or upper fragment. The symptoms 
of a fracture within the capsule are, shortening of the limb, 
aversion of the foot, motion between the fractured portions 
of the bone, crepitus, great pain about the joint, and inability 
to move the limb, or to bear the weight of the body upon it. 
The shortening is not marked directly after the reception of 
the fracture, but it increases from day to day till it reacbes an 
inch or more The shortening may he overcome by making 
extension, and aa soon as this force is relaxed, the limb draws 
up agaia. It requires considerable care, and regard for accu- 
racy, to ascertain whether one leg be longer tlian the other. 
A lirnb is often supposed to be shorter than the other, when 
the position of the patient's body produces the deception. 
Anybody can lie upon the hack, and so twist the peh'is us to 
make one leg appear of a ilifferent length from the other. 
In the examination of a patient to ascerlidn the relative 
letjgth of the limbs, the pelvis tiiust be placed straight "itb 
regard to the transverse diameter of the body ; for nnv obli- 
quity in this direction will give a corresponding obliquity to 
liie lower extremities, and cause one to appear longer tlian 
the otlier. The pclvia heing quite straight, the two knees 
ought to correspond, and the two heels also, if both limba are 
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of the Bame length. After obeervatioiis Imvc been taken, with 
the body carefully arranged as just iiidifoted, menauremonts 
should be taken to determine exactly the amount of shorten- 
ing, if any exist. The patient being placed in bed, and care 
taken that the shoulders and pelvis are parallel to one another, 
and the legs in conformity to the straight attitude, a piece of 
tape or inelastic cord is made to take the distance from the 
anterior superior spinous process of the ilium to the patella 
or external malleolus ; or, what is better, from the symphysis 
pubis to the internal malleolus of each ankle. Any well de- 
fined and unvarying point in the body is as good as those in- 
dicated ; the upper or lower extremity of the sternum, or the 
ambiliciis, will answer as a point to uommeuce the measure- 
ment. As the patella is rather moveable, it will be necessary 
to measure to the lower point of the bone when it is pulled 
upwards, in order to arrive at accuracy. Shortening alone is 
not a sure indication of fracture, for the limb may have been 
shrunken from childhood, or drawn up from dislocation, but 
in connection with other signs, this becomes valuable. In rare 
instances there may be fracture and no displacement, or 
Bhorteiiing. Mr. Stanley relates the following case, which 
illustrates the point. "A managed sixty, was knocked down 
in the street; he complained of pain in the hip, but there was 
neither shortening nor eversion of the limb, and its several 
motions could be executed with perfect freedom and power. 
A fracture was not suspected ; the patient, therefore, waa 
merely coiifined«to his bed. In the fifth week from the date 
of the accident he died from another cause. No trace of in- 
jury was found in the parts around the hip joint, but small 
effusions of blood, apparently not recent, were discovered be- 
neath the synovial and fibrous membrane, covering the neck 
of the femur, also beneath the synovial membrane covering 
the ligahientum teres. The head and neck of the bone were 
sawed through their middle, and in each portion a dark line, 
evidently occasioned by the effusion of blood, was seen ex- 
tending through the bone at tJic base of the neck. A fracture 
waa discovered extending jiloiig this line ; but the broken sur- 
faces were in contac*. and the synovial and fibrous membrane 
covering the neck of the bone was uninjured." " In this case," 
Mr. Stanley very pertinently remarks, " if an attempt had 
been made to walk at the end of two or even three weeke 
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from tlie aceklent, a sepiiratiou of tlie fractured surfnecs, and 
consequent shortening of the limh, would liave been the 
result." 

Eillier from tlie natural iticlhiiitioii of the foot to gravitate 
outwards, or fi-om the action of the rotator muscles, the foot, 
after fnieture of the cervix femorla, is nimost always found to 
bo in a state of eversion. In uxtremely riire instances, mostly 
where tlio force producing tlie fracture violently twists the 
foot inw.irds, the limb miiy eontitme in thiit pusition. It is 
highly jirohable that impuelion has considerable to do with the 
jiositiou uf the limb in ciises varying eBseiitiully from the 
usual attitude assumed after fracture of the iiei-k of the thigh 
hone. The fragments may be interlocked, or the lower one 
may he driven through the cnpsular ligament, and held in au 
inverted position until extension frees one or both pieces from 
the entangled state. If the limb be somewhat Jixeil in an 
everted or an inverted position, there exists a mechanical ob- 
stacle to rotation either in one direction or the other. 

When crepitation can be produced by motion imparted to 
the limb, it is eonelnsive of fracture; hut in mauy instances 
this decisive and distinctive sign can not he produced. The 
round head of the houe and its free motion in the acetabulum 
rettnire the least interlocking of the fractured surfaces to cause 
the li-aser fragment to follow the natural movements of the 
largei*. The articular fiagmeut is so nearly concealed in tlie 
.ootyl'ud cavity that it eau not he Beized aud held fast while 
the oMier is made to grate against it. Crepitus can be elicited 
ill riu.ai'ly 'every instance of fiacture of the neck of the femur, 
}f the lower fragment bo foi-cibly extended aud carried through 
All the motions possible for tile limb to take, yet a rash course, 
imply to produce crepitation, would not be justifiable. There 
yiro plcuty of points to decide the question of fracture, even 
'if crepitus be not sought. 

It is not n little singular that a patient with a broken thigh 
hone I'liii wiilk directly after receiving the injury. As a gen- 
eral thing the patient falls immediately upon the rceeptiun of 
ithe fracture ; or, having received the fracture by the fall, he 

unable to rise ; yet there are notable instances in which 
^tients have not only risen from the ground, hut walked 
almoHt us if Hothing serious had happened. These unusual 
ifiOjveni after fracture, are difficult to be understood. Theo- 
12 
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lists have attempted to explain them ou the supposition of & 
firm impaction, and on the ground that the fragments were 
interlocked. It has also been claimed that in such eases the 
uiitoni periosteum holds the pieces in exact apposition. 
Usually tlie loss of voluntary power is complete, and the limb 
fulls into a state of eversion characteristic of the iniurv. 

Any one fjimiliar with all the peculiarities of the limb after 
fracture of the cervix femoris, has observed the change of 
position assumed by the great trochanter. In the event o; 
shortening, the bony prominence is drawn upwards, so that i^. 
occu[>ics a site nearer the ilium; eversion throws it back- 
wards; and impaction, when it exists, carries the prc>cess 
closer to the acetabulum, giving the limb a flattened appear- 
ance not seen in the souiul thigh. Another notable feature 
of the trochanter is, that in rotating the limb the bony pro- 
tuberance does not de!>cril)e the sesfment of so lar<je a circle 
as it does in its natural state. 

Pain and Swellixg. — There is rarely much pain in what is 
called intra-capsular fracture, unless the limb be moved or 
disturbed by manipulation. Gently extended and propped 
up on each side, the broken limb is affected wnlh little or no 
distress. However, any efforts to voluntarily move the limb, 
or any attempts to discover the nature of the injury by rude 
handling, are attended with severe pain. The swelling may 
be moderate, especially if no violence be done to the parts in- 
volved, except mere fracture. 

In many cases the normal size of the limb renders manipu- 
lation at the seat of injury cpiite useless ; the diagnosis, there- 
fore, is based more ui)on measurements, eversion, and other 
sign? already indicated, than upon the senseless kneading that 
inexperienced practitioners are apt to apply directly to the 
parts about the hip joint suspected of fracture. If each diag- 
nostic symptom l)e carefully considered, enough signs will be 
discovered to decide almost any case, though some signs of 
fracture may not be prominent. Generally it r^uires only a 
superficial examinaticui to determine the nature of the injury; 
in rare cases the closest scrutinv is demanded to decide the 

• 

matter. It is (piite essential that \he evidence of fracture be 
ascertained when it exists, in order that the treatment may 
be well directed. To confine a patient, hampered with frac- 
ture dressings, to the horizontal position for weeks and 
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months, under tbe supiiosition that a fractiico exists when 
really it does not, would be quite unpardonable. 

FRACTURE OF THF CERVIX FEMORIS WITIIIJJ 
THE CAl'SULE. 

In a recent fracture of the neck of the fcnuir n-irliju iho 
capsule, the tisanes immediately involved are reddened, and 
there is an abundant efFusion of lymph, and not much extniva- 
aation of blood, The capsu- 
lar ligament may presorro its 
integrity, and, aUo, the syno- 
vial membrane; tliese struc- 
tures, however,aro quite likely 
to be lacerated, espceiidly the 
delicate coverings of the bone 
!it the seat of tVactiirt. In 
the course of a few days the 
presence of reparative mate- 
rial ia discoverable, and otwe- 
ous particles at leii^h tind 
their way to the borders, of 
the fractured eurfttccs ; yet 
before any bony matter is ex- 
uded, plastie lymph, floating 
ill an abundance of synovial 
llnid and gtitliercd in shreds 
to the torn tissues, shows u disposition to connect the fvng- 
meats with fibrons bands, 

In old cases, the eapsuhir ligament becomes thickened, es- 
pecially at its upper part, which has to snstain the weight of 
the body in walking, the long fragment pressing up against it 
for support at every step. In cases where no impaction cxistjt, 
and no real progress is made towai^ds osseous consolidation, a 
variety of conditions are found within the capsnle of the 
joint; ill some cases the organized bands of plastic material 
form a pretty firm couucctitm between the fragments, the 
patient being able to walk with some assistance from ciiue or 
cratch ; in other instances the fib m-liga men tons bands are 
Blender or too long to be of any service as connecting media 
between the fragments ; finally, the fractured surfaces may 




180 



Feactueeb. 



nnituollj- yield to one anothei-, the short fragment becoming 
excavated and polished, and the cervical portion of the long 
piece rounded into a conical knob to iit into the cnp-like cav- 
ity pTOsouted to it. Such a false joint would be a troublesome 
aftiiir, yet not necessarily prevent the person tioui enjoying 
Bomewliat restricted locnmotioa. Absorption occasionally 
alters the broken parts in a wonderful manner. The short 
piece has been completely removed by the absorptive processes, 
and the upper end of the long friigment has been dissolved 
and removed, the absorption (■caching into the greater tro- 
chanter, leaving nothing hut the shaft of the bone which was 
8teadie<l in phioe by the nmselcs inserted into it, and by the 
condensed tissue surrounding it. In the event of impaction, 
the cervical portion of the long fragment being driven into 
the cancellated structure of the head of the bone, the connoc- 
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tion is so intimate that the pieces 
mutually steady each other, and 
favor bony consolidation. 
A great deal of interest attaches, 
! at the present time, to the ques- 
I tion whether bony union ever 
follows fracture of the cer\'ix 
femoria, the line of separation 
being wlmlly within the capsule. 
It is pretty generally admitted 
among surgeons who have 
studied pathological specimens, 
that such a fracture, if impacted, 
may result in coniiolidation ; hut 
if the break be simple, entirely 
within tlie capsule, and uncom- 
plicated with impaction, or tear- 
ing of the capsular ligament, the 
cn-ioiiiiaiioo tDiiowing imp-iciion. uqIoh is most Hkcly to be liga- 
mentous and imperfect at that. Much ingenuity has been 
displayed in attempting to account for the lack of bony 
union ; the fact tliat motion between the fragments can not 
be arrested by any ordinary apparatus, has some bearing on 
the question ; the abundance of synovia secreted under the 
iuflucnce of prolonged irritation, diluting and otherwise im- 
pairi|ig the qualities of the reparative materials, is adverse to 
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consolidation of the fracture ; but the chief obstacle to repair 
seems to reside in tlie aliuost complete isobitiou from vesaela 
and neivc-s, to nliieh the head of the bone and remnant of 
the neck are subjected by the fracture. The liganientum teres 
is a Biiiall baud of dense white tissue, with scarcely a viiacniar 
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sign iu it. An adequate sup- 
ply of reparative material 
could not be expected to find 
its way through such attenu- 
ated channels. If the frag- 
ments couid betnaiutaiucd in 
perfect iipposition for a few 
days it is possible that a direct 
union, similar to what is 
known as "firet intention" 
in wounds of the sot^ tisHues, 
might occasionally take place, 
which might in time cuuure 
osseous consolidation. In 
some of those rare instances 
in which early uniim is known 
to Imvetakeu place after in- 
tracapsular fracture, witliont 
impaction, it is probable that the results followed perfect co- 
aptation, freedom from motion, and the quick restoration of 
the usual channels of supply. 

Where the line of separation is partly within and pnrtly 
without the capsule, giving the otherwise isolated fragment an 
opportunity to get its supplies without drawing for them 
through the round ligament, the chances in fuvor of bony 
union are greatly irjcreased. 

EXTKA-CAl'SULAR FRACTURE OF THE CERVIX 
FEMORIS. 

In cxtra-cap!;ular fractures, i. e., where the lino of separation 
is entirely outside the apparatus of the joint, the upper frag- 
ment having a, good supply of vessels entering it by the many 
foramina so conspicuous in that part of the bone, the union 
is likely to bo osseous. Even if the line of fracture extend 
■lightly beyond or within the capsule, it does not seem to in* 
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Fig. G8. 



terfere with consolidation in cases where the greater part of 
the fracture exists in the trochanter and that part of the neck 
innnodiatcly adjoining it. It is not uncommon, in falls upon 
the trochanter, for the fractured cervix to penetrate the can- 
cellated structure of that great process of bone, and even to 
act the part of a wedge and split it. Sometimes the two tro- 
clianters are rent asunder by tliis w^edge force, more or less 
impaction taking place in ever}' instance. Specimens are in 
existence which show the line of separation to be through the 
trochanter major, the upper part remaining with the neck of 
the femur, and the low^er with the shaft of the bone. In a 
greater number of cases, how^ever, the fracture is multiple or 
comminuted, the trochanter being broken into several frag- 
ments, and the cervix femoris de- 
tached from all of them. 

Although bony union is the rule, 
in extra-capsular fractures, the 
healing process is slow, and the 
consolidation of the cervix to the 
trochanteric fragments is more 
tardy than it is in fractures lower 
down. A notable feature con- 
nected with consolidatioH of frac- 
tures near the hip-joint is the great 
exuberance of ossific deposits, 
which interfere with the motionfl 
of the limb, and tend to deceive 
any one examining the parts with 
the object of ascertaining the orig- 

Exoeas of callns aftor extmcapsular • i of..*,^ ^f f].^ ininrv- 
fracture of the femur. 11^^^ State 01 tue lUJUr}. 

Rough points in the reparative material render muscular 
movements painful ; and may inflict permanent lameness upon 
the patient. These Iodides of bone may become rounded off 
in time, yot their comj^lete obliteration need not be expected. 

The symptoms of extra-capsular fracture very closely re- 
semble those manifested by fracture within the capsule; there 
is shortening, e version, inability to move the limb, and the 
other signs peculiar to fractures in general. If the great tro- 
chanter be involved in the fracture, the mobility of the frag- 
ments, and the attending crepitus, would be distinctive of 
extra-capsular lesion. In the extra-capsular variety the 
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fllioi-teuing of tlie limb is immediutaly to the extent of an inch 
or more, wliile iii the other variety the ehortenirig rarely 
reaches its maxiraum for several days. 

Tlio aceideuta whieli are most liable to be confounded with 
^fractures of the ueck of the femur, are dislocatious of tlie 
head of the femur upon the pubes, severe contusions nf the 
hiji, puraiysis, and absorption of the neck of the thigh bone 
fmm chronic arthritie. A fracture of the acetiibuiar cavity, 
the bottom being driven inlfi the pelvis, the head of the femur 
following, may present features leading to the suspicion that 
the ccmx femons is broken. However, » tritical considera- 
tion of eiich symptom, and a careful analysis of each group of 
Bigns, will Icud to a rational solutiim of almost every case. 
If tho eiirgeon is not able t« determine the exact eoui'se of 
the fracture in every case it is pryetically of very Utile inipor- 
timce, for the treatment is substantially the same for all frac- 
tures in tiie vicinity of the joint. The real nature of ohacure 
cases can only be determined after death. Very few suits, for 
alleged malpractice, have grown out of imperfect recoveries 
aftei- fractures of the neck of the femur, for the reason that 
even the most experienced surgeons are averse to giving a 
jiositive fi|iiuion in regard to obscure injuries about the hip 
joint. In a reL-ent case of severe injury in the vicinity of the 
hip joint, where great pain and swelling are in the way of a 
Aiitisfactory examination, it is best to put the patient under 
the iufiuencG of chloroform, when a more thorough explora- 
tion can be carried on. 

Some veiy iuteri-ating specimens of defective and deformed 
femurs are in existence, which have been selected and pre- 
served to show that bony union wilt take place after intra- 
ctipsular fracture. Sir Aatley Cooper had gained the reputa- 
tion of having taught that ossitic union could never take place 
if the line of fracture was wholly within the capsule. Certain 
other surgeons took a dift'erent view of the question, and 
hunted the museums and graveyards for thigh bones which 
touded ti> disprove the teiichinga accredited to Mr, Coo|Ter. 
The specimens were sawed through and through in order to 
display Uie white line of ivory hardness that seemed to mark 
the consolid ition of the fragments. Many of the specimena 
Supposed to reiiresont the lino of union, were cast aside as 
spiinous, and as representing the offects of chronic arthiitiB,' 
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or fi'at'tiirc partly outside the capsular llganient. The numer- 
0113 8|ieLim(3Us were narrowed down by prolessional criticbm 
to a half donun, more or less, of honea that furnish evidence 
of having been broken within the capsulo, and afterwards 
consolidated. The late Prof. It. D. Mussey obtHined a fow 
pathological specimeiiB of the thigh hones, which offered 
quite convincing proof of having been fractured witbiii the 
capsule, and of osseous union following the injuries. These 
specimens were taken to Europe ^id exhibited to distinguisbod 
Burgeons there for the purpose of eliciting opinions concerning 
the evidence of fracture and subsequent eouaolidation. It ia 
a verity that " doctors disagree," and in regard to the morbid 
marks borne by the bones in question, there waa not a unity 
of opinion. Of one specimen wbicl^ had been regarded aa 
clearly indicating the Hoe of osseous union after fracture 
within the capsule, Mr, Cooper said there never had been 
any fracture in the case, or, if there had, the line of separation 
had run outside the capsular ligament. Mr. John Thompson, 
of Edinb^irgh, declared " upon his truth and honor " tliat & 
fracture had i e er existed m tl e 6[ eciraeu, but the changes in 
ti e sliape and appearances of 
tl e bone were duo to chronic 
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1 fl matoiy action and ab- 
"i pt on. Other patholo^stfl 
i ad believed that the bone 
I Ibt^en fractured. American 
cons who have examined 
I 1 ecinions generally agree 
tl e opinion that Intra-cap- 
g lai fracture once existed in 
tl in There ia also a specimea 
t the same kind in the Wistar 
and Horner Museum of Phila- 
delpbift, and one belonging to 
Prof. Willard Parker, of New 
York. Prof. H. U. Smith, of 
Philadelphia, thinks that Dr. 
Pai'ker's Hpocinu'n doea not 
bear positive evidence of fracture ; or, if a line of eeparation 
did exist, it must have been partly extra-capsular. lu « 
6pecinien of mine, exhibited by figure 69, the primary frao- 
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ture wa3 iitiilonbtodly iutra-Ciipsular, but irapaetion must have 
tiiki'ii place, aa indicuted by the disturbance of the Ciiiicellated 
Btriictiii-e of tlie trocbiuitera. As before stated, the inipaciion 
of tlic fragments favors consolidation in a variety of ways, 
therefore such specimens are not legitimate evidence in settling 
the question of osseous union after simple, uncomplrcatetl in- 
tra-ciipsular fracture. 



]*^RACTtJRES OF TUE GREATER TROCHANTER. 

Eracture of the trochanter major, uncomplicated with frac- 
tures of the neck or shaft of the femur, is an e.\tremely rare 
accident. Only a few cases have fallen under the notice of 
Fifi 7(1 surgeons, and some of these were not discov- 
ered or verified until af\er death. The accom- 
panying diagram represents n simple fracture 
of the process, uncomplicated with more ex- 
tensive lesions of the bone. 

A splitting of the trochanter which is pro- 
duced bj impaction in connection witli fi-acture 
of the cervix femoris, is more properly consid- 
ered aa a part of the injury to the ueck of the 
bone. 

Heavy falls upon the hip may produce a 
Fio. 71. chipping oft' of the the tip of the 

trocliantor; to a greater or less 
depth ; and age has not so much to 
do with the injury as it has with 
fractures of the cervix femoris. The 
break is not always characterized by 
displacement, for the fibrous struc- 
ture covering the process may con- 
tinue untorn, and hold the fragment 
in place. If the enveloping fibrous 
tissue be lacerated the fragment will 
be drawn some distance away from 
the rest of the bone, by the muscles 
' inserted into it. In such a cn«e the 
detached fragment could bo felt in 
its mobile stiite, though it would be difficult to bring it in 
'Contact with the other fi-agment unless the limb, curried into 
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extreme abduction, sufficiently favored apposition to allow of 
contact. Once brought into place the piece might be nibbed 
against the broken surface it originally left, and be made to 
produce crepitus. 

The exposed position of the great trochanter leads to the 
conclusion that the process might be frequently broken, but 
expoi'ience does not sustain the inference. Probably, if the 
nec^k of the femur could better maintain its integrity under 
severe shocks, the trochanter would be the more frequently 
broken. As it is, the yielding of more fragile parts, saves the 
trochanter. 

^ ^2 ^^^ ^^^^ event of fracture, separating the 

greater part of the process, the pain, swelling, 
and deformity might lead to the supposition 
that some more important lesion had been sus- 
tained, therefore a careful diagnosis should be 
entered into before a conclusion is drawn. A 
patient with a broken trochanter might not be 
fortunate enough to secure bony union, though 
chantir major. ' tlic dctachcd fragment be kept at rest, and in 

a state of partial apposition. The horizontal 
attitude of the body, with the fragment drawn downwards by 
means ot* adhesive strips applied while the leg is abducted, is 
about all that can be done to secure a favorable result. 



TREATMENT OF FRACTURES OF THE NECK OF 

THE FEMUR. 

Substantially the same kind of treatment is indicated for all 
kinds of fractures about the neck of the femnr, whether the 
line of separation be intra or extra-capsnlar, or partly within 
and partly without the capsule, including impaction and split- 
ting of the greater trochanter. The points to be overcome are 
shortening, eversion, and mobility. The object to be gained 
in intra-capsnlar fracture is a short and firm ligamentous 
union, and if consolidation inci<lentally incline to take place, 
it should be favored by the treatment ; in extra-capsular frac- 
ture osseous union may be reasonably expected, and proper 
dressings favor the desired result. However, the kind of 
patients liable to fracture of the neck of the femur is such, 
that confinement to the horizontal position, and the irritation 
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produced by dressings, nro not borne witliout immiil;iint uiid 
oppoaition. Some old people lire so restive under tlie rostraint 
of fracture dressings that they will assume the responsibility 
of tlirowiug them all oft'. I well remember, in my prol'essional 
beginnings, of liaving spent nu hour or two in dressing an 
old man's thigh who had broken his cervix iV-iuons by step- 
ping on his grandyhild'splaythiiiga. ] eongriitnlati-d myself 
upon the success of having dressed the limb so skillfully. The 
next morning I called to see how mysurgical t-ast' pmgreissed, 
not doubting but all was right. My patient appeared at ease 
and composed. Upon asking him how the leg whs doing, he 
said, " I could not endure your traps an hour, so I threw them 
aside, and put in practice my own plan, which you can inspect 
but not interfere with." The appai-alns for producing exten- 
sion and counter-ejftoueion, with all additional straps, and 
tmppiugs, were gone, and the patient had placed the teudo- 
Achiilis of the I'nictured limb between the toes of the sound 
foot; and thus he produced moderate extension, prevented 
evcrsiou, and maintained the limb in a state nf ease, lie ab- 
solutely refused to have any dressings applied to the limb, and 
.kept up his novel plan of treatment quite stiadily for weeks. 
lie at length got up with a useful limb, consolidation having J 
taken place, though there was shortening to the extent of e 
inch or more, and much stifi'ness about the liip-Joint, owin^n 
in part to an excess of callus, or " buttress of bone," thrown 
out near the trochnntenc lines. 

Experience teaches that a great amount of extension should 
not be made even if the shortening be not entirely overcome; 
firat, because patients can not endure the furcrs applied; and, 
second, because the fragments are found uot to rest in apposi- 
tion if subjected to much traction. The eversion can be easily 
overcome by the judicious use of sand bags or other easily 
pressing props. 

The hing splint, so called, whicb reaches from the foot to 
near the armpit, or the long double splint, oxtt'nding from the 
axilla) down ou each side of the body aild along the outsides 
of the legs to a foot-pieee, requiring perineal bauds to secure 
counter-extension, is painful to wear, even insupportable in 
many instances. 

A wide belt of cloth buckled around the hips, witii a noteh 
near the anus to facilitate evacuations, serves a ^ood purpose 
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in steadying the broken cervix, especially if the patient be 
placed OH a lirm mattress, with, the knee niodemtcly flexed 
over ti large Baud bag. This arrangement can be made still 
more complete by strapping the lower part of the thigh or the 
ankle to the foot of the bed, raising the jmsta a little by put- 
ting bricks under them, to give the patient's body a slight in- 
clination toward the head of the bed. I have treated patients 
in this way quite comfortably for them and satisfactorily to 
myself. The " wire breeches " figure 10, fill tlie most iiidica- 
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tions of any s]icciea of apparatus yet invented lor the troat- 
ment of fractures tlirough tiic cervix femoris. It should he 
well padded to obviate exroriatione, and made an nearly to fit 
the body and limbs as to bo comfortable. Extension is mado 
from the foot-piece, and eonnter-extenaion against tlie tuberosi- 
ties of the ischium. The apparatus allows the patient to be 
bolstered up in bed, without imparting much motion lo the 
fragments ; and it has an opening left between the leg pieces 
for evacuations of the bowels to pass. I have nsed the " wire 
breeehes" in two or three cases, and seeiired the happiest 
results. 

Cases are reported as having been successfully treated Uy 
placing the limb over a double iueliued plane maile of pillows 
or jnnk. This is an easy attitude, and the plan is bo eimpio 
that it may be readily pnt in pmetice under almostanycirctim- 
stauces. The inexperienced practitioner is apt to think, be- 
caueo fracture of the neck of the femur is a serious lesion, thnt 
a coniplicatett apparatus is demanded for its treatment. The 
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quicker he disraisaes such aw idea the better it will be t'nr bira* 
self and patient. Deivlh has ensued from the i^utiiiemeut of 
feeble and aged persons in n too rigid and "scientific iippiira- 
tus." If ft patient does not benr tbe straight splint or any 
other, without l>econiing exhausted by the restraint and hori- 
zontal position, all dressings abould be laid aside, nnd attention 
paid to comfort and general recuperation. Ho particular kind 
of dressing, then, can be carried out in all cases. The surgeon 
must consider the condition of hia pjitient before applying the 
treatment, and modify it from time to time as circnnistanceB 
seem to demand. A young person can generally endure such 
restraint as sliali favor cousol illation, and some old people 
bear np remarkably well under confining influences for weeks 
togetiftr. The diet should be nourishing and easily digested; 
the bowels need not be disturbed by frequent evacuations ; 
and an anodyne may be takun to ailiiy severe pain. 

The question may arise among those who have few oppor- 
tunities to treat fractures of the irervix fomoris, either within 
or without the capsule, or through the Irochanters, why an 
effort need be made to distinguish one fracture from the other, 
since the same kind of treatment is recommended for all ot 
them i Practically it is not of vital importance to discrimi- 
nate between the different Ibrms bf lesion, and to trace the 
line of separation with the idea that nothing serviceable can 
be done til! the course of the fracture has been estublished be- 
yond a doubt; yet it is an accomplishment worth possessing 
to be able to tell the patient that the case is one of intra-cap- 
Bular fracture, and that such injuries generally unite with lig- 
amentous material, and that permanent lameness may be ex- 
pected ; or, that tbe fracture is one of the extra- capsular 
variety, and ossific union may reasonably be anticipated. In 
a mixed or doubtful case the host snrgeora must acknowledge 
the imperfection of the art of diagnosis and the uncertainty of 
the result of tlie injury, even when scientifically treated. Im- 
paction is a condition favorable to bony union ; and impaction 
genemlly arises from a heavy fall on the trochanter, driving 
the eylindrical and perhups sharpened cervix into the cancel- 
lated structures of the expanded part of the bone. 

It ia to be borne in -mind that an intra-capsular fracture 
generally occurs in old subjects, from a trip of the foot on the 
carpet, or from some trivial cause, and commouly not from a 
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fall on the trochanter ; that the shortening, eversion, and other 
familiar signs attend extra-capsular fractures, and are 
therefore not differential or distinctive in character ; hut in a 
simple fracture wholly within the capsule, the limb appears 
flabby, powerless, immovable, and as if paralyzed, with the 
whole expression altered. 

In extra-capsular fractures, whether impacted or not, bony 
union m:iy be expected, though the excess of callus employed 
in the repair of the injury, is likely to impede motion, and to 
create considerable local deformity. In the event of shorten- 
ing after consolidation, the defect may be partly remedied by 
a higher heeled shoe. Exorcise focilitates the removal of ir- 
regular and sharp projections, and helps to restore strength to 
the limb, and confidence in putting it to use. • 

When called to take charge of a fractured hip, the surgeon 
should place himself right with the patient and friends by ex- 
plaining the nature of the injury, and the probabilities of a 
good or imperfect result. The prognosis should be carefully 
guarded, for old people frequently die from the irritation and 
restraint consequent upon fracture of the femur. Bed sores 
upon the sacrum and sloughs upon the heel render the patient's 
sufterings exceedingly irksome. Loops let down from the 
ceiling where the imtient can grasp them with the hands, to 
assist in movements of the body, serve aii excellent purpose. 
Little comforts are highly appreciated, and if brought about 
by the surgeon's suggestions they add to his reputation for skill 
and attention. A piece of buckskin large enough to cover 
the excoriated hips of a bedridden patient, may save a great 
deal of distress, and contribute much to the healing of irritated 
and ulcerated parts. Dressed deer-skin, with the hair left on, 
is often exceodingly agreeable. The soft leather is much more 
comfortable to the irritated skin than any kind of cloth. 



FRACTURES OF THE SHAFT OF THE FEMUR. 

Fractures occurring below the lesser trochanter, and above 
the condyles, properly belong to the shaft of the bone. The 
line of separation is not confined to • any particular locality, 
but is found in the upper, middle, and lower thirds. The 
point a little above the center of the bone is more liable to 
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jiold to imlircet vifilento thnniiriy other. Tlic i^reiitest iium- 
Iffir of cases coming under my obscrvatiuii prosentod ii fnietura 
a few iuehea below the tmchunters. The bone hus gcnerully a 
little shiirper curve in that regiou than perviidcs the outiro 
sliftft, which may be the reason that the aci-ideiit occiira so 
often m that point. It has been a question whether tlie sliiitt 
of the femur is broken mosit frequently liy indirect violence, 
as in falls, when the person strikes upon the feet, and Ims the 
force transmitted upwards to the thigli bone; or by direct 
violence, as a blow, or the passage of a wheel over the lirab. 
The prwailiiig impression among surgical writurs upon the 
subject, is thiit the direct application of force breaks more, 
leiuni'3 ihaii indirect agencies. 

Those who have had limited experience in the raauageinent 
of broken femurs are exi:oediugly prone to talk of oblique aud 
transverse fractures of the bone, as if one or the other variety 
was certain to take plai-e; and as if being particular in calling' 
attention to the direction of the line of separation was an in- 
dication of wisdom concerning the subject. As has already 
been stated in another place, it is seldom that a fracture is 
wholly oblique, or wholly transverse, but an irregular and 
mixed condition prevails, the line of separation being oblique 
in some places and transverse in others. The broken surfaces 
m a fraclnred femur, present many serrations which may in- 
terlock and prevent overlapping, bnt the general conrse of the 
line of separation partakes of a predominant obliquity in the 
majority of cases. Unless the fracture be compound, (me 
fragment being driven out through the flesh, the direction of 
the line of separation is not always easy to determine, for tlie 
depth of the soft tissues is too great to admit of sucli a dis- 
crimination. 

The prevailing opinion seems to be that it U exceedingly 
difficult to treat successfully an oblique fracture ; the presump- 
tion being that broken surfaces with much oblirjnity favor 
overlapping, and surfaces fractured transversely, if hold in 
apposition, will prevent overriding and ihe attendant shorten- 
ing. However, it will be foui\d of very little importance 
practically whether the line of separation be transverse, ob- 
lique, or a compound of the two directions. If the limb be 
properly treated there will be little or no shortGniug ; and if 
nuiQagcd improperly there wilt be shortening, though the Hue 
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of separation be transverse. If the accident occur from 
direct violence, the line of separation between the fmgments 
is more transverse than oblique; and if the fracture arise 
from indirect violence the greater will be the obliquity. 



FRACTURES OF THE UPPER THIRD OF THE 
SHAFT, BELOW THE TROCHANTERS. 

Quite a common place for fracture of the fempr to occur is 
at a point a few inches below the trochanter minor. It is a 
place where the muscular forces greatly influence the relative 
positions of the fragments, and oppose in some degree the in- 
fluence of the dressings. There is always considerable dis- 
placement whether the fructure be oblique or transverse. The 
»wer fragment is drawn upwards, backwards, and a little in- 
'/ards, and the upper fragment is drawn forwards, and a little 
outwards, causing an overlapping of two or three inches, with 
the position of the fragments as represented in the accompany- 
ing diagram. The lower fragment sometimes acts upon the 

Fig. 74. 




Frftcture tliruuyh the iipj cr iliinl of tlio sliiil't of the femur, showing the tendency 

o. the Iniginrnts to overlap. 

upper, making it project forwards and outwards, contributing 
to produce angular distortion. Sir Astlcy Cooper and his fol- 
lowers have attributed this position of the upper fragment 
solely to the action of the psoas and iliacus niuscles. ** And," 
says Mr. Cooper, "to prevent this horrid distortion two cir- 
cumstances ought strictly to l>e observed; the one is, to ele- 
vate the knee very much over the double inclined plane ; and 
the other, to place the patient in a sitting position, supporting 
him by pillows during the process of union." The distortion, 
however, is in some measure due to the forces acting on the 
lower fragment, and to a certain degree upon the forces which 
produced the injury. The psoas, iliacus, and pectineus mua- 
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cIgb tend to elevate tlie lower end of the upper fnif^iiient, hut 
not to the extent chiinied hy Mr. Cooper. 

Mnseiiliir nction heing deprived of its normal infliioiiee upon 
the bone in coiiseqneiioo of the fracture, exerts fiirees upon 
the i'riigments of a rotatory ehanieter, so that the periphery 
of one pieie does not correspond to that of the otlier piece. 
It is ditHeiilt to diseover this defect, mid to remedy it, although 
the liinh will not be restored per-feetly to ueefuhiess if such a 
defect exist. 

The Byniptoms of fi-aetiire of the shaft of the femur helow 
the trochanters are eimiliir to those mot in other fractures of 
the long bones. Pain, sHelliug, nud deformity are prominent 
cliaractenstics ; inability to move the Hmli or to bear weight 
npon it, is a necessary condition ; gi-eiit mobility at the seat of 
injnry may be expected, as well as ci-epitns when the broken 
Borfacefl nre made to confront one auother. The fihorteuing 
is nmrked, amounting in some instances to several inches. 
Impaction is very nire, theroforc the shortening is due to over- 
lapping and angular defonnity Eversiou of the foot is geo- 

,lly observable, as if the limb naturally inclined to roll out- 
ward, falling powerless and subject alone to gravity. In rare 
mstauces the lower fragment is found in front of the upper, a 
position into which it may have been forced by the power 
ivliieh produced the fractnre. And when the upper fragment 
Is t]ius behind the other, the psoiis and iliacns do not tilt the 
lower end of the upper fragment forward, making a marked 
prominence on the anterior aspect of the thigh, except in cases 
where the breaking force threw the fragments inro that posi- 
tiou. In snch instaneea there is no force in the mnscles com- 
petent to radically alter the position of the fragments or to 
change their relative positions. 

TbEATMBST. — There are two distinct attitudes in which the 
leg may he placed in the management of fractures below the 
trochanters: one is the straight position of the limb, and was 
tJways employed, so far afi is known, until Percival Pott, a 
little more than a centuiy ago, came out with his "iiliysio- 
logical " notions in regard to the position the limb should be 
'Uade to assume during the treatment of frnctuves of the 
thigh. Mr. Pott chiirned that the mnseles caused displacement 
■of tlie fragments while in a state of tension, and therefore sug- 
13 
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gested that their contractile forces could be neutralized by 
posture alone ; and he proposed to flex all the parts involved in 
a fracture in order to secure apposition of fragments without 
the cniploj^ment of force. For instance, if he wished to treat 
a patient with a fractured femur, he flexed the leg upon the 
thigh, and the thigh upon the abdomen, and kept the limb in 
that position for several weeks, using no splints, junks, or 
other mechanical contrivances to keep the fragments at rest, 
and to pertbrm extension. This bold and seemingly rational 
plan created a revolution in the ideas of English surgeons; 
and among its able supporters was Sir Astley Cooper, who 
added mechanics to physiojogy. He placed the flexed limb 
upon a double inclined plane, by which the muscles were re- 
laxed, the weight of the leg on an inclined plane estab- 
lished extension, and the weight of the body and tlie upper 
part of the thigh, produced counter-extension. The elevation 
of the lower paii; of the thigh made the lower fragment cor- 
respond to the pitch the upper fragment generally assumed. 
Mr. Amesbury, a little later, -moditied the simple double iu- 
clined plane of Cooper, by adding to it means for producing 
active extension and counter-extension. American surgeons 
have improved upon tlie si)lint of Amesbury, though all in- 
volve the physiological prin<;iple adopted by J\)tt, and the 
addititmal mechanical principle of Cooper. At length a reac- 
tion took place in the minds of European and American sur- 
geons ; and though the straight and the flexed plans of treat- 
ing fractures of the thigh are both in reputable use, the method 
of treatment with the lon<^ straii^fht splint isfollowed in nearlv 
all the h()S[»itals at home and abroad. In the rural districts 
of this country the double inclined plane apparatus is in ooin- 
mon use. Whether the Pott and Cooper plans have certain 
captivating ideas in connection with them that readily per 
suade the country practitioner; or the "sets" of frac'turo 
splints and aiJpliances, all of whieh embrace a double in^dinod 
plane apparatus, with attractive illustrations to show the prac- 
tical workings of the splints, now hawked about from town to 
town, contribute to the belief that all eminent surgeons em- 
ploy such in their ))ra(!tice, are subjects of interesting in(piiry. 
That trulv ixvcat and illustrious surii^eon, the late Dr. Valentine 
Mott, never " reacted," or went back to the straight attitude 
for a fractured thigh, lie once said to his class, in my liear- 
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ing, that if he ahouW ever he so unfortunate as to sustain a 
fracture of the femur, ho ahould insist on having it treated 
upon the douhle inclined [ilane. 

The etriiight splhit is a piece of board nearly an inch thick, 
and about four inches wide, pierced with two holes at ita 
upper end, and notched, two or three times at its lirver 
end, and long enougli to reach from the borders of the 
axilla to four inches below the foot. The splint should be 
well padded ita whole length ; and the pad should be pierced 
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with holes corresponding to those in the splint, so that the 
ends of the perineal bands may slip through tliera easily, and 
" B loosened or tightened iis occasion may require. The |'ori-_ 
Ilea! hand may be a silk pocket handkei-chief, a wide strip of 
buckBkin, or any belt of strong and nuirritating material. ' U 
is to be long enough to reaca throngli the perineum between 
the genitals and the thigh, one end extending in front, along 
the groin, and the other behind the buttock, to the holes in 
the splint through wbicli the two ends pass, to be tied in a 
bow-knot. In applying the apparatus, the surgeon, after ad- 
justing the fracture, takes the i»erineal band and applies it to 
the patient's perineum, bringing up one end in fi-ont uf, and 
the other behind this part of the body, lie then hya the 
Bplint along the outer side of the afl'ected limb, against a long 
cushion to protect tender ]>ai-t3, and proceeds lo fasten the 
foot to the notches in the lower end of the appliance. Before 
> this, it is a good plan to bandage tlie foot and ankle 
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with a flannel roller in the ordinary way, to protect them froic 
the pressure of the splint, and to prevent them from swelling; 
or, in.stead of this, the foot may be enveloped in a layer of 
cotton-wool. The surgeon should then take a muslin roller, 
and make a few turns round the foot and ankle in the form 
of a tigure-of-8, so as to ohtain a linn hold; after which he 
should carry the bandage in a regular way round the ankle 
and through the notches in the h>wer end of the splint, so as 
to fasten it securely to the foot, lie should then get an assist- 
ant to make extension from the foot while he draws the peri- 
neal band tight, and tics it in a bow on the outer side of the 
splint. In order to keep the ai»paratus in position it is some- 
times necessary to apply a bandage over both the leg and 
splint from the foot upwards as far as the thigh, and also to 
put a few turns of a broad roller round the patient's chest. 
The thigh on each side of the seat of fracture may have a 
piece of splint material or pasteboard bound to it with tapes 
to make the broken parts feel more secure. This dressing, if 
well applied, and no serious complaints are made, may stay on 
for weeks, even till bony union has taken place. If at any 
time after its application, the dressing produce general uneasi- 
ness, it may be removed^ and the fault, should any be found, 
corrected. The patient gets up with more general stiflness of 
the joints aftor this straight dressing has been employed, than 
after a double inclined plane splint has been used. 

The straight splint is irksome at first, owing in part to the 
great restraint imposed upon so considerable a portion of the 
body. However, in a few days the patient gets over the feel- 
ing of being rigidly confined, and passes the remainder of tlie 
time without much complaint. 

A great deal may be done toward keeping the fragments 
in apposition, by 8im[»ly attending to the |»osition of the limb, 
without the application of ait-y splint. If the patient has a 
good degree of self control, he may be laid on his back, and 
the limb can be kept straight by the use of several sand bags 
placed along the leg from the hip to the foot. 

Extension may conveniently be made by fastening the ends 
of long pieces of adhesive plaster to the sides of the leg, with 
the ends exteuiling below the sole of the foot; the pieces 
■hoald reach nearly to the knee, and over these other strips 
ihould be applied in a circular maimer till the leg is enveloi>ed 
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as if in a bandage. The clroular strips prevent any slipping 
or yielding when power is applied, and distribute the pressure 
falling upon the circumference of the limb. A sliort block of 

Fig. 76. 




wood a little longer Lhan the width ofthe ankle may be placed 
in the loop after the long loose ends are tied together, to pre- 
Tent the downward strain from compressing the tissues on the 
sides of the joint. Around Ibis block and the loop a cord 
may be fastened, which tlieii extends over the foot of the bed, 
and sustains a weight. The extension thus prodnced need 
not be 8o giont as to distress the patient. Moderate but con- 
Btant traction upon llie limb is uU that may be desired. 

After the foot and leg biive been arranged with theexteiid- 
ing apparatns, the thigh demands sepnratc attention. The 
fragments should be adjusted while assistants are producing 
temporary extension and counter-extension with their hands; 
and then four or five common wooden splints a foot long, and 
two inches wide, made of lath or thin boards, and I'venly 
wrapped with cloth, are to be placed at a little distance from 
one another, parallel with the course of the femur, luid reach- 
ing above and below the line of fracture ; where they are to 
be firmly bound with tapes. Overall of these a roller or many 
tailed bandage is to be snugly ajiplied. This part of the 
dressing prevents niolnlity between the fragments, and eon- 
trihntea to the i-omfort of the patient. The Hmb may be made 
■till more comfortable by placing a sand bag under the knee 
to flex it a little. Extension maybe made by fastening lljc 
limb to tlie foot of the bed liy means of a cord reaching from 
the loop of adhesive strii)8 to the lower bed rail, ami then 
raising the foot of the bed upoa a couple of bricks to give the 
patient's body an inclination toward the head of the bed. 
Thia is the easiest and most natural method of securing ex- 
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tension and eoiiQter-exfciisioii without coiiii-licntedajjjiaratus. 
Any desired amount ot" extending and connter-exti>udiiig 
power can be BOcured by this anungement. If the foot of tlie 
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bed or lounge be raised high enough to have the patieitt'e 
body incline eSectively in the opposite direi-tiou or toward the 
head of the bed, great extending force may be brought to 
bear upon the hmb. I have such couEdence in this nianuer 
of treating a fractured thigb that I loel like urging its use 
upon my profeasioual brethren. Very few pcrfi?ct results can 
be secured by the use of the long etmight splint; and the 
double inclined pliinc ajiparatus which goes with almost every 
" set " of splints or fracture appliances, does not give general 
eatisfaction. 

About one-third of all cnscs of fracture of the shaft of the 
femur, us ordiuarily treated by physicians and surgeons of 
every grade of skill turn out favonibly. or without perceptible 
or appreciable deformity; another third of all cases treated 
exhibit so little shortening or other defects that in the course 
of time they fail to attract personal or professional attention; 
the remaining third are so seriously defective, either froUL 
shoi'teniug or other deformities, that the patient is temporarily 
or permanently compelled to walk lame, or forever made a 
cripple. 

The defect is generally shortening which comes from over- 
lapping of the fragmeuta ; and, in addition, there may be au- 
gular deformity, as seen in the following diagram. The 
ehortening iu the cases attracting attention, which constitutea 
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about one-third of nil IViU'tiirew nf the shaft of the fmimr, 
amounts to three quarters of nii uich. No shortening which 
ia lesa thun half an inch attracts atteQ- 
tion or jjrovcs a aerions source of com- 
plaint; but in riire iiistaiiees the over- 
lapping reaches seTeral inches. 

lo several mal-practice suits in which 
I have heeri called to give testimony aa 
an expert, 1 have found the shortening 
to hu from one to three iuchea. In ad- 
dition to the ghortening there has gen- 
i.'rallj been nnguinr deformity, and ex- 
cess of callus which seriously interfered 
with tlie functions of the limb. In soma 
of these malpractice cases the fault 
seoiued to result from surgical incompe- 
tency ; and in others the defect may 
have ariaea from untoward eircumstau- 
ces beyond the control of the profes- 
, , Bioual attendant. 

L'ninii or (111 FtnETiii-nis wilh 
•hortmiliig, uiir<ui)(uJur de- 
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Weioht and Pulley for Making Extehsion.— Another 
melhod of iipplying extcnsioa iti the treiitnieiit of a broken 
fenini', consists in employing weight to a cord which reaches 
from the loop of mlhesive strips, over the foot rail of the bed. 
The fastening to ihe limb may he made with a piece of belt 
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leather secured to the tbigb above the knee with lacmgs. 
This lesither haml may have loops l';isteued lo eiicli side of it, 
froui which coi-da extend over the toot of tho bed for tbe pur- 
poae of 9ii»taiuiug weight. It is well to have the knee geutlj 
flexed by incaDs of u sand bag or cusliion placed under the 
joint.. Instead of produciug countep-exteiision with a peri- 
neal belt, tbe foot of the bed may be raised on blocks, to give 
tbe patient's body an inclinution in tbe direction of the head 
of tbe bed. This dressing is not complete without straight 
■plints aiti bound to the thigh ; and sand bivgs used to obviate 
rotation. 

Mr. Burge, of New York, has invented an apparatus for 
treating fracture of the femur, wliicb is represented by tbe 
accompanying diagram. The machine has been successfully 
Omployed in aornc of tbe New York hospitals. It holds the 

Fig. 80, 
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limb ill the straight attitnde, but allows the p;itii-nt In take tbe 
Bitting posture; and pi-ovidee for the escape of alviiie evacua- 
tions without disturbing the fragments of bone. Various in- 
tricate contrivances have been devised to treat fractures of the 
feranr,but it is questionable whether they are superior to the 
more simple plans ah-eady described. The most of tbeni are 
too (■ostly for the ordinary practitioner who might not have 
an opportunity once in ten years to put one of tbom in pnu'- 
tice. To study the ditferent parts entering into the Burge 
apparatus, for instance, would rerpiire more time tlian to dresa 
a limb with more simple means. To a practitioner inexpe- 
rienced in tbe different macbiiies invented to treat fractates 
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of tliti tliigh, the diagrams I'eprcaeiitiiig euch apparatus iu 
works on surgery, offer more coiilVisiou tliiin illuatralioi!. The 
fracture beils of Jenks, Daniels, Burge, and others, cost Irom 
fifty to a hundred dollars, therefore the surgeon of liniiled 
pOL-uuiary means could ill afford to possess one nr more of 
them. 

A fractured femur needs to be treated with i-etentivemenna 
for a period of six or eight weeks iu the young and vigorous, 
aud for ten or twelve weeks in patients advanced in years. 
A limb may appear (ii-rn, aa if consolidation had taken place 
at the end of tive weeks, yet it is not safe to lay aside the 
dreesinge and trust the patient on crutches lest shortening 
occur. As has been remarked in another place, the 
uniting material continues soft and yielding for many weeks 
after osseous consolidation hetween the fragmeuts seems to 
have been effected. Many a surgeon of large 
experience in treating fractures has dis- 
charged his patient with one k-g as long as 
the otiier, and has been astonished some 
weeks after to find that shortening liad taken 
place. It may be remarked in this connec- 
tion, that there is uo way to determine when 
the fragments are so fur consolithtted that 
shortening will not take place. Experience 
shows that the uniting medium generally be- 
comes unyielding at the expiration of tea or 
twelve weeks after the reception of the frac- 
ture. I n young patieuts seven or eight weeks 
may be long enough to continue the retentive 
dressing. I have never had occasion to cen- 
sure myself for keeping a fractured thigh in 
its dressing too long; but several limes I 
have regretted iiaving laid the apparatus 
aside too soon. 

After the fracture has become consolidated 
, there remains at the seat of injury an enlarge- 
ment which may annoy a nervous paticnt- 
This hypertrophy comes mostly from the ex- 
cess of I'eparative material employed in the 
healing process. At first the lack of perfect apposition of the 
fragments may preaeul some sharp aud jagged edges, which 
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will irritate the soft tissues, and paralyze the muscles to some 
extent, but in time the rough points will be removed by ab- 
8or[»tion, and the enlargement will be forgotten. 

A moderate degree of angular deformity will not prove a 
serious impediment to locomotion, therefore it should not be 
meddled with in old cases. Unless the defect be very great, 
any attenijjt to break the femur over again is not justifiable. 
In extreme anovular deformities an awl or drill mav be used to 
perforate the bone at the point of union, until there is so little 
osseous nuiterial left that it can, with proper apparatus, be 
pressed into line, or re-broken, when the limb can be treated 
in the straight attitude until the fragments re-unite. It may 
be incidentally remarked, that the lameness dependent upon 
shortening, generally diminishes. The twisting of the pelvi3 
and the vertebral column tend to conceal the defect. A 
higher heeled shoe worn on the lame side will improve the 
gait. 

fra(;tures of the middle third of the 

FEMUR. 

The middle of the shaft of the femur is broken about as 
freqnently as those parts of the bone near the extremities ; 
and when a fracture exists near the centre of the bone, the 
manner of treatment does not differ essentiallv from that de- 
manded at i>oints some distance from the middle line. The 
same forces which break the femur at points higher or lower 
in the bone, may produce a fracture of the middle third ; and 
the signs of the injury could not be substantially different 
from those in fractures through other parts of the bone. 
There would be inability to move the limb, eversion of the 
foot, shortening, angular (leformity, and crepitus when the 
broken ends of the fragments were hr()ught in contact. The 
mobilitv at the scat of the injurv would be so marked that 
even the uni»rofessional observer could not fail to recognize 
the nature of the lesion. The line of separation between the 
fragments may he oblique, transverse, or intermediate between 
those directions, ])artaking in [)art of each. There is the same 
tendency for the fragments to overlap, [»roducing shortening, 
as after fractures higher np or lower down the shaft of the 
femur. The same dressing will be required as for a fracture 



juBt below the lesser trochanter; thei-e will be the same 
danger of defects and deformitii-s as in fractiirea tit other 
poiiils in the bone ; and it will requiie iibout the same length 
of time tor tbc reparative forees to eft'eut conaolidation of tha 
ffiigmenta. " These fractiiree,*' eaya MalgaigDc, " wbeii sim- 
ple and without displacement, iinile in forly or hfty diiys; 
eontetinies they require two or three months, when the 
fragments overlap one sumther, being in coutjiL't only by their 
lateral surfaces. When the two ends can not be made to 
oppose one another, so as themselves lo counteract the mus- 
cular contractions, it is impossible to preserve the normal 
length of the limb, whatever be the apparatus or method em- 
ployed. There has been too much discrepnncy of opinion 
among surgeons in regard to this. Ilippoeratos gives theidea 
that the shortening can always beobviiiled; Ceisiis goes to 
the opposite extreme, declaring that a thigh once broken must 
ever remain shorter than its fellow. At a period by no means 
remote from our own, l>e8iiult (.lainied to cure all fractures 
without shortening, and his journal contains several such 
cases. In imitation of him many surgeons have varied, cor- 
rected, and improved apparatus for permanent extension, and 
have announced as complete successes from them. I must, 
however, state positively that I have never obtained anything 
of the kind, either with contrivimces of my own, or with 
those of others, or even when I have invited the inventors of 
such apparatus to apply them in my wards. I have nmre than 
once examined pei-sous said to be cnred without any shorten- 
ing, but always discovered such shortening by actual measure- 
ment. Somi' have deceived themselves in regard to the merits 
of their treatment; they have happened to moot with fractures 
in which there could be no overlapping on account of an in- 
terlocking of the seri-ationa, and imagined they had cori-ected 
a shortening which never existed. In short, when the trng- 
ments remain in contact, or when we can replace them and 
keep them so by meaus of their serrations, it is easy to cure a 
fracture of the femur without shortening ; in the ahsenoe of 
these two conditions the thing is simply impossible. 

" Several distlnguislied surgeons of the present dny, recogniz- 
ing this inipossibihty, have abanilotied the idea of permanent 
extension. They allege moreover that an overlapping of even 
as much as an inch is of slight consequence, and involves no 
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liniiiing. I can not eiitertnin tliis view. I have seen persone 
walk vvry well with one-thii-d of an inch shortening, but with 
more than this they either limp, or must wear a thick Boled 
shoe; or possibly their halt is masked by a lateral iiictiiintion 
of the Bpiiie. Ileiice we see hbw gi-ave a fracture, with ovk?r- 
lapping, must always be, and what caution we should observe 
in giving a prognosis." 

AltLongh the upper fragment rides usually upon the lower, 
and tbo tension of the muacloa seems to favor the flexed or 
" physiological position " recommended by Pott, Cooper, and 
others, many of the moat experienced surgeons of the present 
day, both in Europe and America, employ the long straight 
splint, instead of the double inclined plane, to treat frat-tureB 
uear the middle Of the thigh. To the latter phm, Desault 
makes the following objections i " the difficidty of making 
extension and counter-extension while the limb is in ii state 
of flexion — the impossibilily of comparing, with precision, the 
injured thigh with that of the sound side, in oifler to judge 
of the regularity of the conformation — the uneasiness whi«h 
this position continued for a long time occasions, although at 
first it may appear natural — the inconvenience und painful 
pressure of a part of the trunk npon the great trochanter of 
the injured side — the derangement to which the limb is ex- 
posed when the palient goes to stool — the difRcnlty of fixiDg 
the limb sufficiently to prevent movements of the femur — the 
evident impossibility of this muthod when the two thighs are 
fractured — luatly, experience so little favorable in Friinc« tt> 
this position." Such were the motives, says Lonsdale, which 
determined Desanlt to Liive recourse to it no more, after hav- 
iug tried it on two patients, one of whom hud a cnnsidemble 
shortening, in spite of the must scrupuions attention. 

The objections to a flexed condition of the limb over a 
double inclined plane, as offered by Desault, are unworthy so 
eminent a surgeon. Tlie experiment u[ion only two patients 
waa too limited for a weighty argument ; and then to my that 
experience was against the position, shows that prejudice ex- 
ei-cisoi[ lUi undue influence over his mind. It la nnfortunate 
that no tallies are drawn up to ahow under which plan of 
treatment the least amount of shortening occurs. 

I hiive had the best success with cases manngcdwitli a sand 
hag nndcr the parth^lly flexed knee, and extension applied 
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from the leg by means of adhesive strips, the counter extoud- 
iijg force being derived from the dt-scerit produced by elovaliiig 
the foot of the bed. A firm mattress is quite essentiiil to the 
cinTymg out of several points in the treatment. In a soft 
feiitlier bed it is quite impossible to bolster up the leg to olivi- 
ate eversiou, aud to detcriuine how the dressing is aecouiplish- 
ing its various objects, Ou a muttress every iudicatiou can 
be fullilled, and every det'eet watched and guaiilcd against. 
I believe iu securing every advantage that can be derived 
from position. Kven while using the long straight splint, the 
limb niiiy be made fast to the foot of the bed, and the body 
given an inclination toivard the licad of the bed by elevating 
the tower parts as already indicated. However, there is no 
necessity for complicating the means if the straight splint ac- 
complishes all that nmy be desired. Experience teaches that 
very few cases of fracture of the shaft of the femnr can be 
trusted without some kind of extending and counter-extend- 
ing forces being employed clear through tbo course of treat- 
ment. 

The double inclined plane fracture appliance of Amenbury, 
and kindred contrivances, may possess principles which, if 
carried bito execution by surgeons possessing mechanical 
skill, might secure the happiest recoveries ; bnt the complica- 
.tions of the machines often confuse the professional attendant, 
and lead him to trust more to the apparatus than ho would to 
a contrivance easier to be undei-stood. I recently saw a 
patient under treatment for fi-acture near the middle of the 
femur; and the double inclined plane splint of artistic con- 
struction was performing its part so badly tliut I asked the 
doctor what he designed to accomplish with the appliauce? 
lie appeared unable to explain what the machine ought to 
perform, yet expressed confidence in the powers of the appa- 
ratus to avert deformity in the limb. If he had undei-stood 
what the broken femui' needed, lie could have used almost 
any method to accomplisb the object ; but having no rational 
theory in regaixl to tiie wants of the case, he trusted blindly 
lo the virtues of the appliauce. The tliigb-piece of the splint 
was so short that the body of the patient, bolstered up with pil- 
lows and other material, slid down against the apparatus, pro- 
ducuig ati angle and oveHapplng at the line of fracture, which 
would not have occurred if the limb had laid straight on a mat- 
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tress, no dressing being employed. Tlie splint was so defec- 
tive, or was so faultily a[)plied, that the case was damaged by 
the treatment. In a soft bed, with the narrow double inclined 
plane splint toppling about, and the body pressing down 
against the fracture, there is little hope of a reputable cure. 
The double inclined plane under such circumstances is infin- 
itely inferior to the long straight splint of Desault. With the 
"physiological method " so imperfectly or wretchedly put into 
practice, it is no wonder a reaction in favor of the old-fashioned 
straight dressing took i.)lace. 

American surgeons have displayed much ingenuity in con- 
structing apparatus for treating fractures of the leg. Kot less 
than half a dozen have gotten their names associated with 
splints. Dr. Wm. Gibson introduced an apparatus with a 
couple of long splints reaching from the axilla down on each 
side of the trunk and legs to a foot-piece, to which the feet 
of the patient were secured. This kept both legs parallel and 
the body straight with them ; and prevented lateral twisting 
and swaying, and served as a kind of litter to raise the patient 
for defecation. The foot-piece could be moved up and downi 
on the straight pieces, and held at any desired place by means 
of holes and pegs. The upper crutch-headed extremities 
rested in the axillaj, and the movements of the foot-board 
downwards secured the necessary traction. Dr. Joseph Ilarts- 
horne used a similar apparatus, though only one splint reached 
the arm-pit, the other being placed on the inside of the broken 
leg, reaching to the perineum, with a crutch-like head to pre- 
vent excoriation. The foot-piece was moved by means of a 
wooden screw passing through a cross-piece. None of these 
more or less ingenious contrivances are so simple andeftective 
as the adhesive plaster extending apparatus, with elevation of 
the foot of the bed for counter-extension. Besides, this 
method leaves the thiii^h free to be dressed with common re- 
tentive means. 

In fractures somewhere near the middle of the thigh, the 
immovable or starch dressing may be applied about the eighth 
day, and then the foot can be released from powerful traction. 
A compound injin-y is to be treated like a simple fracture, ex- 
cept the puncture in the flesh is to be left open to facilitate 
discharges. 
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False-jo'mtisan iiiifortniiati; tijriuiiiHtioii, w!iii.'!i may lia[jpen 
in'any case of fracture of llie long ijouos, and iu the jirartice 
of any surgeon. No display of skill will absolutely obviate 
non-uniou, though a well applied retentive apparatus, after 
proper adjustment of the fraginents, ia believed to favor eon- 
sotidation. 



FRACTURE OF THE FEMUIi JUST ABOVE TIIK 
CONDYLES. 

Fractures of the femur above the oondyles, in the lower 
third of the bone, are not rare; they are generally produced 
by direct causes, though indirect viok'nce8,08 heavy fiills upon 
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the feet, may break the femur at any point. 
The direction of the line of separation is 
rarely trandverse or fully oblique. Cases are 
reported in which the line of separation has 
been nearly transverse ; and others in which 
the obliquity was nniforni all the way 
through, the broken surfaces exhibiting only 
minute serrations. The circa mforencB of 
the bone increases from near the middle nf 
the femup to the widest part of the condyles, 
undaatheperipheryincreiises the cancellated 
tissue augments, making so mueh spongy 
niateriid in the lower extremity of the bone 
that the upper fragment may be driven into 
it, producing a state of impaction. 

In n simple fracture without penetration 
or impaction, the upper fragment nsmdly 
occupies a position in front of the lower, 
producing shortening. There has been some 
speculation in regard to the inflnenccs which 
"ftS^rttlS^'SSii'ioi* produce this position of the fragments. 
t^S''!' T'l-Tfl'T The action nf the jraHtrojuemiiH upon the 
"'"■'r- coudylos, which project backwards, forming 

levers of considerable length, is the principal reasmi why the 
lower fragment is tilted so pnwerfnlly backwards. It is no 
uncommon occurrence for the lower end of the upper frag- 
ment to encroach upon the nornaal position "f the patella, and 
even penetrate the synovial cavity beneath that bone, making 
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a complicated injiiiy quite serioiHs in its nature. The upper 
fragment occasionally gets puslied out through the flesh, pro- 
ducing a compound fracture. In 1865 I was called to Peter 
Mecklin, a German laborer, who fell from a high hank in a 
quarry. He struck, in his fall, upon a projecting rock, and 
then fell several feet further to a plane landing. His com- 
rades found him with the broken femur pushed through the 
soft structures on the inside of the knee. I saw the patient 
in about two liours after the injury, and obsei'ved the broken 
end of the ui)per fragment still protruding; the lower frag- 
ment was in place so deeply buried in flesh that its fractured 
end could scarcely be outlined by manipulation. After strip- 
ping the leg of pants and boot, an atte!nY>t was made, by 
means of assistants, to extend the limb suliicientlv to allow 
the protru«ling bone to go back into place, but such eftbrta 
were in vain. I then sent for chloroform, and, when the 
anjesthetic arrived, I put the patient profoundly under its in- 
fluence, and exerted powerful traction upon the limb. 
This course proved successful ; the bone went back into 
place in apposition with the other fragment. Although the 
fracture was marked with considerable obliquity, the consoli- 
dation took place with not more than a half inch shortening. 
I saw one case of compound fracture of the shaft of the femur 
in its lower third, in which the resistance to a return of the 
fragment, balked the efforts of two quite accomplished sur- 
geons, in their efforts at reduction. The end of the fragment 
was finally sawed oft', to allow it to go back through the rent 
made in tlie flesh. It is possible that such a proceeding might 
be justifiable in extremely rare cases, but it should be avoided 

if possible. 

Fio. 83. 




Fracture of thn femur just al)ovft thf coiuiyh's, whicli sh«>ws tli** tendency of the 
lower fr.i^niont to omTOiU'h u'|m)U tiu- )» >| l.u-. I sjmee. 

The broken end of the lower fniiiMncnt being tilted back- 
ward by the action of the gastrocnemius, its sharp edge may 
do harm to the vessels and nerves of the popliteal region. 
Paralysis of the foot, and aneurism of the artery, are said to 
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have folloived sucli an iiijurv. Mal^aigite m his criticisma 
upon whftt Boyer aays uf the buckwai'd niovcineiit of the 
loiver fragment, declares tljat biicIi a displHcenient is |<iirely 
imaginary, llimiiUoii reports a ease treated by a surgeon of 
Lockjiort, N- Y., in which parts of the foot shmghc-d ufter 
fractaie of the femur Jnst above the condyles; and there 
eeeni'JiI to be ^reat danger of death to the lug. All the dress- 
iiigs were tlirown >ift', and eft'orte made to restore vitality to 
the log. The limb recovered with shortening, and the loss of 
the toes and pnrt of the foot. The surgeon at length aued 
' tl'.e father of the jiatieni for the recovery of his profosaional 
bill. The case was litigated on the ground that the dressinga 
had been so tight as to impede the circulation and to invite 
gangrene. The surgeon got judgment in his favor on the tes- 
timony of several distinguished unrgioal witneeses who de- 
clai-ed that the slonghing arose from injury done to the nerves 
by the lower fragment of the femur, and that uo amount of 
skill and and attention could havo averted the evil. 

Ill fraitures BO near a large joint the dflngei-s arc greater 
than when the femur is broken at n diatanee from its articula- 
tions. If the upper fragment is dragged down against the 
patella the injury may be followed by a high grade of intiara- 
mati(>n,and anchylosis. 

The symploma of fracture just above the condyles, are gen- 
erally marked; the pain, swelling, inability to move the limb 
or to bear (leigbt on it, necessarily attend the accident, Cre- 
pitUB may be produced if the broken surfaces can he rubbed 
Hgain&t one another, but in the event of much overlapping ihe 
grating will be absent, Jn cases of niauy hours standing, the 
swelling obscures the characters which declare themselves so 
plainly jnst after the accident occurs. However, the angular 
deformity which is very great, or can be made so by manipu- 
lating the limb, is a convincing sign of fracture. The lateral 
mobility which doea not belong to the knee, is another con- 
clusive diagnostic sign. 

Trbathbnt. — It seems unnecessary, after what has already 
been said concerning the treatment of fractures of the shaft 
of the femur, to give anything more than general directions 
for the management of fractures just above, the condyles. 
The reduction can sometimes be easiest effected by flexing the 
14 
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leg, and putting the arm just above the calf, for the purpose 
of making extension. A straight downward pull upon the 
heel and foot exerts traction upon the gastrocnemius, thereby 
tending to tilt the broken end of the lower fragment back- 
wards. If the fragments can not be adjusted without the in- 
Uucnce of an amesthetic, there should be no hesitancy in its 
early employment. 

Cures etfected with the aid of the long straight splint are 
not very satisfactory ; shortening to the extent of one or two 
inches being a conmion result, to say nothing of other glaring 
defects. The long straight splint, for the purposes ot eftect- 
ing extension and counter-extension, has many advocates, but 
it finds little favor with me in the treatment of such injuries; 
the double inclined plane apparatus does better, yet it has its 
objections. It is better to envelope the thigh with retentive 
splints, the pieces of lath or thin board being laid longitudi- 
nally with the limb, across the fractured line in the bone, where 
they are to be bound in phu-e with tapes and bandages. Ex- 
tension can be made from the leg and ankle by means of ad- 
hesive strips, using the weight and pulley, or raising the foot 
of the bed on blocks after making the limb fast to it. To 
relax the muscles of the thigh and leg a large sand bag or 
cushion is to be placed under the knee to keep it ]>ermanently 
flexed. The limb may also be bolstered ni) and kept iu a 
straight line by means of several sand bags placed along its 
sides at places where support is needed. Whatever be the 
dressing applied, it should be employed for six or eight weeks, 
and even longer in old subjects. .Vfter the extending and re- 
tentive iqjpliances have been laid aside, no weight should be 
borne upon the limb nntil several weeks more have elapsed 
lest overlapi)ing and aui^niar deformity take place from yield- 
ini; of the new ibrmed c:«lhis or unitinii: medium. Durinir 
this convalescing interval gentle motion should be kept u[> ut 
the knee to obviate stiffness and anchylosis, and the limb niav 
be rubbed with stimulatinii: liniments to restore the normal 
activity of the muscles. Until consolidation takes place an<l 
while the retentive dressings are in use, measurements and 
comparisons of the two liml)S should be often made. The 
general contour and condition of the leg shotild be observed 
at every visit, ^md any deviation or defect guarded against by 
re-adjustments of the ai>pliances, or by changing the entire 
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plan of treatment if deemed iieccasary. Tlie state of the cir- 
culutioii in the i'oot, uiid tlie condition of the skiu where 
dressings bear heavily, must not be neglected, A tight wmp- 
piiig can generally be loosened by cutting part way tlimugh a 
few turns of the bandage; and a loose dressing may be made 
tighter by Ihe iipplieation of a few additional strips employed 
as ties. The surgical attendant must bear in mind that tbt- 
tendency of a broken thigh is to deformity, and that the per- 
verse inclination must be constantly and efficiently opposed, 
leaving nothing to " luck" or hazard. 



FRACTURE OF THE CONDYLES OF THE FEMUE. 



Fracture of one or both condyles is, fortunately, a rare acci- 
dent, for the injury is attended with dangers of a serious 
nature. The knee-joint is exi-ocdingly intractable when snb- 
jected to the influence of disordered action. Effusions into 
the articular structures are attended with great distress and 
constitutional disturbance. 

The force which breaks a condyle of the femur may be 
direct, as when a heavy weight falls upon the knee ; or it may 
be indirect, as when a person in falling sirikes in such a way 
as to have the violence communicated to the side of the femur 
which did not receive the primary impression. The disen- 
gaged fragment may include the articular surface of the inner 
or outer condyle and four or five inches of the condyloid 
ridge, terminating in a point at its upper extremity. One 
condj'le is broken about as often as the other, tliough the 
inner is less protected from direct violence. 

The muscular forces exerted upon a broken condyle are an- 
tagonized to a great extent ; the two vasti pull upwards and 
the gastrocnemius clowiiwards. The lateral and crucial liga- 
ments arc opposed to much displacement, unless both condyles 
give way, allowing the central wedge-shaped shaft in its course 
downwards, to force thcin nsuuder. 

I have the specimen of a fractured internal condyle which 
was taken from the leg of Thomas R., a laborer, who lost his 
life by falling to the bottom of a well, which was being dug. 
In the descent the knee hit against the edge of a heavy tub 
attached to a windlass used in raising the earth which was 
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being excavated. The line of sepiiratiori in tlie lirokcn bone 
begins uear the centre of the artienlar concavity at the lower 
end of the bone, and extends upwards and inwards about five 
inches, terniiualing in the condyloid ridge. 
The broken surfaces are rough with the usual 
apiculce, but bear no marked irre^ulantiea. 
The aepamted coudyle wa? not disphtced by 
the force «-hich produced the fracture. 

The symptoms of a bi-oken condyle are not 
murked and palpably distinctive, though the 
diuguoais can be deternitiied by a careful maii- 
1 ipulation of the parts. The paiu, swelling, 
and inability to bear weight on the limb, are 
features that could not well be absent. The joint in its nor- 
mal state admits only of the hinge motion, backward and 
forward, but after fracture of either condyle the lateral motion 
which can be imparted to the joint clearly indicates the nature 
of the injury. The separation of the epiphyseal exti-emity of 
the bone in a young subject, might obscure the difficulty, as 
might a transverse fracture of the femur close above the con- 
dyles. Crepitus can be elicited in eitiier kind of fracture, 
therefore the existence of that sign would not throw much 
light upon a doubtful case. However, when a condyle is sep- 
amted from the reat of the bone the disengaged fragment can 
be grasped, and moved independently of the rest of the femar, 
and the movement is attended with a crepitating sound thnt 
corresponds with the motion. The increased width of the 
joint is another sign of some value, and should not bo neg- 
p OK lected. If the fracture be caused by tfie pas- 
sage of a wheel over the joint, or by any vio- 
lence of a crushing character, the lower ex- 
tremity of the femur may be broken intu sev- 
eral pieces, some of which may be so isolated 
from nourishing tissues that they will become 
foreign bodies, creating grave local and general 
disturbance. The suppuration attendant upon 
''"'n'dJiJ.or'hS'ft! ^''s disi^harge of such pieces of bone, exhausts 
"'"" the patient, and occasionally necessitates am- 

putation to save life. The case of a boy with a compound 
fracture, is reported in Bmithwiiitt's Iielrospecl,Voi. XV,, in 
wliich a good recovery was made, though a piece of the ex- 
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Syle worked ita way out in tbe course of three or 
four nioutha from the reception of the accideut. 

Treatment. — The gravity of the lesion requires more pa- 
tience aud skill to coiubat iaflammation and to avoid the 
neceesitiee of ainimtation than to adjust the fragmente and to 
retain them quietly in place. Anodynes and cooling lotions 
muet be topically used, and opiates administered iutenmlty. 
The employment of the long splint, vv^hich ueceasitates the 
straight attitude, is out of the question. If only one condyle 
is broken, and thero is uo dispiaccment, the knee should be 
moderately flexed by being placed on a sand bag. If the foot 
is forcibly iiicliued to evorsiou, the tendency may be counter- 
acted by other bags arranged along the outside of the limb. 

In the event of a doublo fnvcture, both condyles being sep- 
arated frsm the shaft, there is considerable shortening to be 
overcome. This can not be accomplished by using the straight 
apparatus of Desault, or the double-inclined plane splint iu 
commou use. A moderate degree of flexion is one of great- 
est ease and repose; and should anchylosis take place the 
limb is the most serviceable in that positiou. The use of ad- 
hesive plaster repeatedly described, is the easiest method of ap- 
plying extending force, and the iuelinatiou ol' the body in the 
opposite direction, produced by elevating the foot of tlie bod, 
is the most comfortable manner of obtaining counter-exten- 
sion. If the knee be too wide, a leather or pasteboard splint 
should lie hound around the limb, enveloping the joint and a 
few inches of the leg and thigh. Should the soft parts bo 
much bruised, no stitl:' dressing can be endured. As soou, 
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however, as the flesli wounds have snfliciently healed to re- 
ceive a filightly compressing support, it may be employed to, 
advantage. 

Passive motion should be begun by the thirtieth day in u 
gentle manner at first, and kept up for months or until the 



214 Fractures. 

functions of the joint are fully restored, or recovered as far 
as practicable. Passive motion is as essential during the 
period of convalescence after fracture of a femoral as in the 
final treatment of a humeral condyle, hut the knee will not 
endure the roui(h usage that can be imposed on the elbow. 

In the earlier part of the treatment a tendency to deflection 
to the I'ight or left is to be guarded against as well as shorten- 
ing. The leather or pasteboard splints if allowed to extend 
above and below the knee, and if kept snugly bound in place 
with a bandage or multiple ties, operate against lateral defor- 
mity, and the extending and counter-extending forces resist 
the overlapping. Evei-sion of the foot and limb is prevented 
by the use of sand bags. Moderate flexion of the knee re- 
laxes the muscles of the leg. The ordinary double inclined 
plane fracture box or appliance for the leg, constitutes a very 
serviceable dressing for treating a femur broken at the con- 
dyles. In a case of comminuted fracture of the lower ex- 
tremity of the femur, including a severance of both condyles, 
which recently came under the treatment of Drs. Potter and 
Clarke, of Hamilton, O., the double inclined plane apparatus 
was used ; and the result could not be more satisfactory. By 
the courtesy of the surgical attendants I was invited to see 
the case under treatment, and was pleased with the skillful 
management of the means employed. 



CHAPTER XXVI. 
FRACTURE OF THE PATELLA. 



Tlie I 



13 mui.h exposed to dirui;! violeuce, but the 
facility with wliich it slides in various directious, eaves it from 
fracture. Indirect violeuce can uot roiich it; but muscular 
actiuti oxoila u powerful iiifiuence upon it. The size aud 
ahupe of the bone contribute to its iiumuiiily fmin fracture. 

The patella is a seauuiuid growth in the teuduu of the 
quadriceps extensor ci'uris rauet-le, itnd playa the part of a ful- 
crum and lever at the same time. In the former office it can 
not lie crushed by muscular action ; but in the hitter capacity 
it may be snapped, the fracture running through the bone 
transvei-sely. A blow may break it longitudinally, or crack 
it into several pieces. The patella is broken by muscular 
force more frequently than any other bone in the body. 
Wheu the knee is slightly bent the bone is supported upon the 
condyles of the femur on its traiisvei'se axis only, becoming 
wholly a lover, and losing its character of fulcru.n. Its upper 
edge is then elevated and unsupported, as well as its lower, 
whicli ia held rigidly in place by the ligamontnm patellae. 
Uuder these circnmstaneea the rectus feraoris and its associate 
muscles, no longer act in a direction correaponding with the 
longitudinal axis of the bone, but nearly at right angles with 
it. In a violent eifort to save the body from falling back- 
wards, the bone may anap transversely. In one instauce I 
knew a boy to break one of his patellse while jumping a wide 
ditch. Aa he landed the body dropped down so as to bring 
the knee into extreme flexion, aud he says the km<e-pan 
snapped at that time. In that instance the conditions were 
not favorable tii a fracture of the patella, for its position was 
Buch when the knee was excessively flexed, that its centre was 
Unsupported, and the force acted in the direction of the ver- 
tical axis of the booe, and no leverage could be obtained ujioa 
(2151 
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it. In order tliat the patella may be phiced iu thi' moet favor- 
able [lORitioii for the muscular force to act upoti it, the knee 
TDUBt be only niodcmlely flexeil ; then the ligamt^utum initellte 
holds the boue poised on ita centre, betwecQ the coudylea of 
the femur, and the mii^lee act upon its upper edge. Extreme 
force is not brought upon the putella when it plays the part 
of a lever, except a pei-son iu walking, sUpa with one or both 
feet, and in an eflbrt to reeist a fall, orto recover an €i|iiipoisu 
of the body, he attempts to straighten the kuee wliieh has be- 
come partially flexed. It is just at this time that the patella is 
placed under the most tiivorahle conditions for tlie muscles to 
act upon it; and it is at this moment tliat the iQUtwIcs act 
suddenly in the most powerful manner. While the knee ib 
bonding it is instantly checked in it§ course of flexion, and 
changed to a state of e.\teii8iou. If the patella be poised on 
its articular apex, its integrity is severely tested; but if the 
leg be nearly straight or extremely Hexed, the force acta in a. 
Bti-aiglit line with the bone, iind the tendon aboveor below the 
bone is put to a dangerous test. The patella is ordinarily 
strong enough to resist any niuseuhir force that can be brought 
to bear upon it, but, as has been stated, if it be caught in a 
poised position between the condyles when great and sudden 
power if! exerted ou the part of the muscles, the bone is pat 
to a disad van famous strain, and may snap, as a shoi-t stick is 
made to break acrnns the knee hy the power of the hands, 
A person in going down stiiirs may catch the heel or pais 
tially stumble, and in the eftbrt to shun a fall receive a friic- 
tui-cd patella. By far the most common cause 
Jia. 87. Qj. ^ broken patelln is direct violence ; the kick 
of a horse, the hitting of the bono against 
some solid substance in a fall, the blow of an 
axe, hummer, or implcmenl violently hurled 
by moving machinery, ai-o all well known 
eauBoa. 

'^o'wil^iEr^'""'"' '^'''^ syniptoms of trausveree fractnre of the 
patella are prominent and unmistakable. The 
patient feels the sudden separation of the bone, and generally 
tdecliire« that lie hi-ard the snap attending it. He is unable to 
extend or advance the leg, and seems to be inslinctively con- 
scious of tlio nature of the injury. The lower fragment 
remains iu place, being held there by the ligameutum patelle ; 
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but the upper fragment ia diawn upward aoinetiines to the 
extent of eevenil iiicln-s — geucrftily an iueli or two. The 
upper fragment cau be found as the hand is slid down the 
thigh near the knee, aud the dugera find a yielding deprea- 
eioii between the fragmenta. Just above the lower fragment, 
the knee, when the leg is flexed, evidently has loat something 
which norumlly produces a fullness there- 
No i-repitus need be expected unless the leg be extended 
aud the quadriceps ho pressed powerfully downwards, ao as 
to allow the fragments to reach each other : if ouce brought 
in contact by the above nieana tlio broken anrfacea may be 
made to grate against each other. 

Considerable swelling takes place from efli'iiBions of lymph 
aud extravasation of blood. If the limb is not eeou for sev- 
eral horn's succeeding tlie accident, the sweliing will nuisk 
some of the prominent symptoms, yet the fingers firmly 
pressed along tlie anterior aspect of the limb in the vicinity 
of the joint, will discover the upper fragment drugged up- 
ward, aud the abnormal depreaaiou between the pieces. The 
furrow between the condyles will al^o be recognized if the 
fingei-s are pressed into that anlcna. 

Jn an oblique fracture of the patella the signs of the lesion 
will be as apparentas in a transverse ecparation. In multiple 
or Btelhite fracture the fragments may not be displaced, but 
all will be held in position by the tendinous euri'ounditigs. 
lu aueb a ease crepitation could be readily elicited, and move- 
ments of the limb would cause sufficient irregularity of the 
pieces to be discoverable with the aid of tlie fingera. Flexion 
of the limb would produce separation of some of the fmg- 
mciita, as the quadriceps must tiike one or more pieces of 
bone along with it as contraction of the muscles cusiics. 

In a longitudinal fracture of the patella there may be lateral 
separation of the fragments, though the Ijeveled aud project- 
ing cond\les on each aide tend to keep them in place. The 
action of the vaati muscles, pulling in opposite directions, the 
force being from the centre towards the sides of the limb, 
may separate the fragments wlien the leg is flexed, 

One of the poeiiiiaritiea of a fractured patella ia that the 
inigmcnts unite very frequently with fibrous material, and 
rarely consolidate with bony matter. The length . of the 
fibronu bands depends upon the distance existing between the 
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fragments during the healing process. It is not uncommon 
to find the fibrous connection nearly an inch in length. In 

the case of Marv Adams, of Covin ff ton, Ky., 
who broke the right patella transversely by a 
tumble on some out-door steps, I secured a 
very short ligamentous union, so that she 
walked w^ell at first, but in less than a year the 
connecting band had stretched, torn, or yielded, 
so that there were two inches between the 
fragments when the leg was forcibly flexed. 
LiganitMitoiw jm^^^^ I>i'. Coalc prcseutcd to the Boston Society for 
pSx ^* ^^^ Medical Improvement, a specimen of a frac- 
tured patella taken from a man sixty-five 
years old, the fracture having occurred ten years before. Dr. 
C. reports that the fragments at fii-st were so closely united 
that no separation between them could be discovered ; but 
subsequently they became disjoined at their outer edges one 
inch, and at their inner edges very much less. 

Treatment. — The sooner the limb is pr()i)erly dressed, after 
fracture ot* the patella, the easier it will be to accomi)lish the 
chief objoirt of the treatment. The muscles attached to the 
patella are so ])oweifnl that their contraction goes on fi-om 
day to day until at the end of a week or two a space of two 
or three inclu's between the fragments exists, though the sep- 
aration of the pieces of bone may have been less than an inch 
at first. Immediately sueceeding the fracture the two por- 
tions of bone can be easilv broui!:ht into contact, whereas in 
the course of a few days the muscles have become so much 
contracted and accommodated, as it were, to their new posi- 
tion, that it is often quite impossible to elongate them suffi- 
ciently to bring the piece of bone connected with them down 
far enough to meet the lower portion : the consequence of 
which is, that direct apposition and consolidation are never 
obtained, but a kind of ligamentous or fibrous union is the 
result. It is generally believed among experienced surgeons 
that the urreat rareness of bony union in transverse fractures 
of the patella must be owing sinj|>ly to the difticulty of keep- 
ing the fragments in snlHciently close ap[)Osition ; if contiici 
of the broken surfaces could he ])ro(luced and steadilv main- 
tained for several weeks, bony union might be expected as in 
other fractures. 
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A luodif] cation of the dreasiug employed by Mr. Cooper m 
represented in the accompanying diagram, and may be applied 
as follows ; cany a eirciilnr bandage from the toes to the knee, 
binding two strips of uniting bandage which are laid on the 
sides of the leg, the upper ends being Ifrt free for lying above 
the upper fragment when it is bundiiged down into piaee. 
Another roller is to be applied, beginning at the upper part 




of the thigh and bandaging downward white an assistant with 
both himds near the knee pulls powerfully upon the quadrieeps. 
The bandage secures and maintains tlie stretching and exten- 
sion applied by the assisttint. Two strips of strong cloth are 
to be laid upon the sides of the thigh, a.ud covered by the 
spiral bandage, as was done below the knee. 'I'he free ends 
of the nnitiTig bandages are to be tied above and below the 
fragments, a compress being placed where tlje knots uve to 
rest. If the uniting strips bo tied snugly, they exert a pow- 
erful influence towards bringing the fragments in contact. 
To finish the dressing a compress may he laid on tlie patella, 
and held in place by a few turns of a tliird roller, which also 
covers in the space between the other bandages and secures 
equal pressure the whole length of the limb, A long splint 
may be bomid to the posterior aspect of the leg to prevent the 
alightest degree of flexinn at tbe knee. The rectus fcmoris ia 
freed from tension by elevating the leg on cushions or other 
snppoils. 

The dressing jn;t described operates very well when the 
bandages wholly pievent the ties trom slipping, but practically 
it ia found that they will not. To obviate that serious defect 
Dr. Sanborn, of Lowell, Mass., devised a modification of the 
old plaTi, using adhesive strips in place of the ties or uniting 
bandages. He recommends a atrip of ordinary adhesive plaa- 
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ter four feet long and two and a half inches wide to be applied 
to the anterior aspect of the limb from the upper portion of 
the thigh to the middle of the leg, leaving a free loop at the 
knee for pui'poses presently to be explained. The ends of 
the strip to within a few inches of the km^e, are bound in 
place by a couple of rollers — one for the fool and leg, as in 
Cooper's dressing, and the other for the thigh. A hard roller 
compress is placed immediately above the ui>per iragnient, 
and then a small stick, as a twister^ is i»(it through the loop, 
and revolved until great power is brought to bear upon the 
parts to which the adhesive strip is attached. This is an 
efficient and easily applied apparatus, and good results may be 
obtained from its use. I have employed it in one instance, 
with the addition of a single inclined phme to elevate the 
foot, and secured a bony union of the fragments. 

If the fracture occurs from direct violence there will be 
danger of a high grade of inflammation and anchylosis. 
Cooling and anodyne lotions that will not interfere with the 
dressings, should be freely employed during the early part of 
the treatment. At the expiration of four or five weeks from 
the reception of the injury, passive motion is to be instituted, 
and kept up until the functions of the joint are restored. 

In a case of vertical or longitudinal fracture the knee-joint 
should be enveloped in strips of adhesive plaster to retain the 
fragments steadily in juxtaposition. The tendency is to lat- 
eral displacement of the frjigments in a moderate degree, and 
the adhesive strips are used to counteract it. Osseous union 
is pretty certain to follow this treatment. ArthritLs and an- 
chylosis are the most dangerous conditions to be guarded 
against. 

I have never met with a case of a recurrence of the lesion 
after frac^turo of the patella, but such accidents are reported. 
I am inclined to think that there was no bony union in such 
cases, and that the " recurrence '' was merely a tearing of the 
fibrous connection. 

It is rare for a patient to recover entirely after having sus- 
tained fracture of the patella. In the ev(Mit of fibrous union 
of the fragments the power of extending the leg is impaired; 
and bonv union is ^enerallv followed bv excesses of callus 
that impede the motions of the joint. A complete restoi^a- 
tion of all the functions of the limb is a fortunate issue. 



CHAPTER XXVII. 
FRACTURES OF THE LEG. 



The boiics of the leg aro iianillei in direction, but quite dif- 
ferent in size, shape, and function ; the tibia is large, and by 
its broad articulation with the femur and taraus, ia evidently 
designed to support the weight of the liody ; the fibula ia 
small, and is destined aot to soatnin weiglit, but to give at- 
tachment to many muscles, and its lower end contributes to 
the formation of tlie ankle joint. The tibia has broad articu- 
lar extremities and a triangular shaft; the fibula haa moderate 
sized extremities, and a slender prismatic shaft. The two 
bones have quite different offices to. perform, yet they are bo 
intimately associated in their anatomical relations that both 
are more frequently broken by a single accident than either 
18 fractured separately. A force sufficient to break the tibia 
is generally powerful enough to reach the fib^jla and to break 
it also. 

The tibia being thinly covered, is exposed to direct violence, 
and peculiarly liable to compound fracture; the fibula is 
pretty well buried in soft tissues, and when broken, its frag- 
ments rarely puncture the skin. 

The causes of fracture of the leg are either direct, as the 
passage of a wheel over the limb ; or indirect, as in landing 
heavily upon the feet, from a jump or fall. The relative fre- 
quency of these causes in the production of fracture has been 
variously estimated by different authors. Hamilton considere 
that four-fifths of them come from direct violence, while Mal- 
gaigne found that in sixty-seven fractures of the leg observed 
by him, thirty-six were produced by direct, and thirty-one by 
indirect violence. There are some pails of the tibia, as the 
head and lower extremity, that rarely yield from the influence 
of an indirect force ; but when a person in a jump or fall 
(221J 
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eomcB to the gi-onml on his feet, the force ia likely to net ob- 
liquely upon the shaft of the bone, and snap it across. Direct 
forces may fracture auy part of tlie bone, for all psu-ts are ex- 
posed to the influence of kicks, blows, projectiles, falling 
bodies, and moving machinery. 

Both bones of the icg may be brokon, as has just been 
stated, at tlic same time, or by the same accident; if the vio- 
lence be direct the fracture may he on the same line in the 
two bones ; if indirect, the tibia is liable to yield in its lower 
tliird, and the tibula siunewhere above its middle. Tecnlinr 
Fia, 90. circumstances may allow tlie indi- ' 

rect force to break the two bones in 
the same line ; and others may occur 
which c'liuse the direct force to break 
each at difterent points. 

When the indirect force acts, the 
fibula must almost always bi-eak after 
the fracture of the tibia has taki-n place, 
for the force continues on upwanls and 
comes upon tlie libula with the addi- 
tional weight of the body of the peison 
which is no longer supported by the 
tibia, consequently the whole stress 
tells on the slender fibula above where 
the other bone gave way, producing a 
fracture in its upper third. A violent 
and sudden twint of the ankle, which 
is I'lin-c iiiilircc^tly a|>plied, may cause 
fracture of both bonesjust above tlic Joint, the line of separa- 
tion being nearly on the same level. 

It is rare to fin<l the tibula brukcn below the point of frac- 
ture in the tibia, even though direct force has caused the in- 
jury. If the leg bo broken by a wheel passing over it ob- 
hquely, tlie fibnia being struck at a point lower down than 
the tibia is hit, the line of se|iaralioii in the two bones mnat 
corresjKind with the ]ioints subjected to violence. 

The direction ibc fracture takes is much the same it ia in 
the long bones generally r if the foree be indirect, the oblique 
course prevails ; if direct, the transverse. In most instaiicca 
the line of separation is irregular, but inclining to the oblique. 
The tibia is most liable to exhibit a predominauce of obliquity 
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In tlio liue of its fractiii-es; and tlie fibuhi sliows it tendency 
to the transverse direction in the line ol' its Bepjiratious. 

DiapIacenicDte may talte place aa in t'ructiirea of oilier bones, 
and from similar caueea; in transverse IrRClnrea the fnignients 
may not become disengaged, at least there is less tendency to 
displacement; in oblique fractures, on the contniry, there is 
nearly always overlapping, sometimes to a oonsiderjible ex- 
tent, as when the fracture is caused by a tall on tho I'eet from 
a height, for the force being more than snfficicnt to break the 
bones, continues to act, and so displaces them. Combined 
with this there is usually some rotatory dispiucement, due 
partly to the force received and partly to muscular action. 

The signs of fracture in the bones of the leg, are generally 
well marked, though not always comprehended in their 
utmost significance. In other words, it may be phiin that a 
fracture exists, but it is not generally au easy matter to deter- 
mine whether one bone is broken or 
both, and what is the direction of 
the fracture, the extent of the iiyury 
in all ita bearings and complications, 
and what obstacles are to be over- 
come in the treatment. The crepi- 
tus, mobility, and deformity are 
commonly detected upon the slight- 
est examination. The tibia is so 
near the skin that the smallest 
amount of displacement is readily 
detected by passing the fingers along 
the coHi'SQ of the boire ; the fibula 
is more deeply covered, yet thorough 
manipulation can notfiiil to discover 
the pliicc where the separation ex- 
^MI■'?lhV™ne'l|>'l"me"'lll^"'lK l-'ts. The surgeou, in exuniining a 
direei rioirnoe. j^^ wliich has 8ust:iinod It tVacture, 

eliould not be content with the discovery of a break in one 
bone, but he should t-arcfully scrutinize the other. It has 
been idready stated that a fmcture of both bones in a single 
ftOoident, is more common than the fracture of one bone 
Bingly, therefore in a given case the probabilities are always 
iQ fiivor of both bonea having been broken. In the treatment 
of fractures of the leg it is of the utmost importance to de- 
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teniiine wliether one bone ia liiiikcii or t\v»: if only one bone 
be broken there may be a rotatory or twisting; kind of <lefor- 
mity, but iberc can be no serious degree of shortening ; if both 
bones be liroken, and the surgeon discover a fracture iu one 
alone, and treat the injury according to his ftiulty dinguosis, 
the moat seiioua consequences are sure to be the result. 

In considering the diaplacement that occurs in fractures of 
both bones of the leg, it may be easy to determine, for in- 
BtaiK'e, thiit the upper fragnietit of the tibia takes a position 
in front of the lower fragment; but to decide upon the rotn- 
tivo positions of the fragmeuta of the tihuhi may be att«nded 
with some difficulty. The force thiit displaces tlie fragments 
may be of two kinds, — it may come from nmscnhir action 
pulling the lower fragment above the npper; or it may be thnt 
which causes the fracture, driving one portion of bone fi-ara 
its contact with the other after the break has occurred. It ia 
more probable that the same force would go on acting after it 
has fnicturod the bones, than it should cease directly. When 
the fragments are once displaced by the force prodnciug the 
fracture, the muscles exert an action upon them, and may 
oppose reduction. 

Overlapping is one of the most importiint and constant fea- 
tures in fi-actures of botli bones of the leg. To recount all of 
the muscles tliat either produce or maintain the retraction 
would be simply enumernting the entire list that make up the 
motive [power of the leg. The line of action is towards the 
knee, the broken ends of the lower fragments being pulled 
upwards past the fractured eiirfiicee of the upper fragments. 
The weight of the limb causes a part of the anguljir and rota- 
tory deformity, anif the winding course of some of the mna- 
oles the rest of it. The direction of the force prodnciug the 
fracture will always vary the line of the displacement; for, 
applied from the outside of the timb it will be disposed to 
displace the portions of bone inwards; and applied from the 
inside, it infinences them in the opposite direciiou. 

The fibula, in fractures of both bones of the leg, haa very 
little influence upon displacement ; the fractured ends present 
so small a surface that very little force destroys their apposi- 
tion, and if the bone be broken into more than two pieces the 
muscles destroy their parallelism, so that perfect coaptation 
of the fragments is exceedingly rare. 
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In fractures very high up, near or through the head of ihe 
tibia, where they may be when direct for-ce inflicts •the iii- 
jary, thediBplacement is slight, unless the fractui'e be much 
comminuted; for, in this eituatiou the structure of the bone 
is citncellous, which causes it to break with a more irregular 
fractni'P, giving the siirCaces a rough, uneven shape, by which 
the ends of the bone are lofked within one another, and re- 
quire a powerful force to displace them. Fracture through 
thL- head of the tibia, or tliroiigh tlie lower extremity of it, is 
iiiible to he oblique or nearly vertical in its course, a circum- 
stance tliiit always rendere it doubtful whether the kuee or 
ankle-joints are not complicated in the injury, rendering the 
nature of the lesion much more senous than a fmcture of the 
shaft of the bone. 

Fracture of the internal malleolus and of the fibula a few 
inches above the joint, accompanied with (partial or complete 
dislocation of the ankle, is an injury of a 
complicated nature, and is esscniially the 
B.vme as " Pott's fracture " of the fibula, 
with laceration of the deltoid ligament, 
and displacement of the tibia from tho 
astragalus to a certain extent. 

Fractures through the extremities of 
the bones of the leg are not easily diag- 
nosed, especially if the patient be not ex- 
amined until swelling has rendered the 
case obscui'C. These accidents are always 
nctrontpivnied with more ecchymo>iia and 
swelling than fractures at a distance from 
the joints, owing to the nature of the 
force that produces the injury, and to the 
fact that thearticular structures are more 
or loss injured at the same time, which 
causes the effusion to be greater than it 
otherwise would be. On July 6th, Dr. 
A. P. Freeman and myself were called 
tJoi'thiVV^tU""'"'" to treat Mrs.' Taylor, of West Covington, 
Ky., who had the evening before broken 
her left leg juat above tho ankle. There was (ousiderable 
Bwelling and discoloration twelve hours after the accideut 
occurred. The geneml contour of the teg showed tliat a frae- 
15 
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ture exietecl near the ankle, but the line of Beparatioii in both 
bones could not be determined without eiiref'ui manipuUition. 
('repitus decided the nature of the injury, though it could uot 
be uaeeitiiinod at first whether the grating sound came from 
the tibia or tibida, or both. The concavity on the outside of 
tbu lug led to the suspicion that the fibula was broken, and 
hiteral motion, with the finger on the suspected point, made 
the existence of fracture certain, Antero-posterior motion 
developed crepitus between the fragcuents of the tibia ; Aud 
the fiiigei-a pressed upon the boue just above the ankle dis- 
covered the line of separation. It was easier to comprehend 
the break in the fibula than it was the certainty of fi-actare 
aud the line of separation in the tibia. Tlie deviatiou from 
the ordinary shape of the lintb, consisting of some angular 
defect, a visible twist or rotatory deformity in the lower pRtt 
of the leg, made it apparent that both bones had been brokeu. 
The line of separation in the tibia was too nearly liwisveree, 
and there was too little displacement to admit of overln|ipiiigj 
therefore whatever of deformity existed was overcome by ex- 
tension made with the bauds. Common tbin board splints 
were wrapped with muslin, aud applied to esich side of the 
leg, tuid bound in place with encircling tapes and a roller, 
compresses being used to lielp secure the normal shnpe of the 
limb. In five weeks consolidation was complete, and iio 
shortening or rotatory deformity remained. ?J"o extending 
force was used after tbe reduction, for none Has required. 
The interlocking of tlie fragments of the tibia would uot ad- 
mit of overlapping. 

In fractures of both bones of the leg near the knee, the line 
of separation can be discovered between the fragments of the 
fibula, but the course of the fracture-line in Ihe tibia is often 
quite difficult to make out. The tibial fragments are apt to 
remain interlocked, owing to their broad surfaces, aud to the 
little power of the muscles over them. Crepitus may some- 
times be elicited, hut it may not be easy to determine whether 
it is between the fragment* of tlie tibia or fibula. If much 
displacement happens to he produced by the force whieli 
caused the fracture, or if the line of separation he oblique, the 
nature and extent of the injury are not difficult to undci-staiid. 

Fractures of the bouea of the leg remote from the joini&, 
are attended with signs quite immistakable. Crepitus Is 
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easily produced, owing to the mobility tliat exiets between 
the fractured portions. When the fracture exists in the tibia 
only, tlie same facility does not always exist, for the tibnla 
then serves as a splint to a cei-tain extent, and keeps the frac- 
tured ends of the tibia in apposition. 

Crepitus, for various reasons, can not always be produced 
even when both bones are broken somewhere near their mid- 
dle ; but the angular deformity which can be produced by 
bending the leg in any direction, sufficiently demonstrates the 
nature of the lesion. 

The inner and fore part of the tibia being quite superficial, 
a fracture of the shaft of the bono may at once be recognized 
by passing the finger along the anterior spine ; for any irregu- 
lartty along this surface will be easily discovered, and indicate 
the position of the fracture. The point of fracture in the 
fibula is not, as already stated, on the same level with that of 
the tibia, especially when the fracture is caused by indirect 
force ; for the fibula is found to yield at a point somewhere 
above the place the tibia breaks. The most frequent kind of 
displacement in the fibula is inward toward the tibia, cansiuj; 
a depression which may be felt when the finger is pressed 
along the outside of the bone ; and the ends of the tibia can 
not be displaced to any great extent without the ends of the 
fibula moving with them. Overlapping of the fnigments of 
the tibia can not take place without the same amount of dis- 
placement occurs in the fibula. 



TREATMENT OP FRACTURES OF BOTH BONES OF 
THE LEG. 



Ae already indicated, wlien detailing the course pursued in 
the treatment of Mrs. Taylor's leg, extension and counter- 
eTtension are not always required in the management of frac- 
tures of both bones of the leg. However, if there be shorten- 
ing, or an opportunity to overlap on the part of the frag- 
ments, as theie almost always is when the fracture is through 
the shafts of the bones, those forces must be steadily and per- 
sistently maintained as long as a retentive apparatus is net-es- 
aary, otherwise some degree of defonnity will be inevitable. 
If there is a disposition to overlap, as there necessarily will be 
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when the fracture is oblique, the difficulty in preventing thi* 
deformity is exceedingly great. The sargeon may effectiially 
reduce the fragments to their proper places, and carefiJIy 
apply suitable means to retain them ihere, yet the tendency 
to overlap is so pressing that the pieces of bone will slip p«st 
each other, unless watched rikL guarded against with the 
utmost putieuce and skill. The facility with which Uie 
brokeu surfaces escape from one aiiollier, while the dressiug 
is being applied, has been observed by every oue fiimiliar witti 
such injuries. The force and dextenty required to ott'ect re- 
duction in the eveut of much overlapitiug, and iu in-itable 
patients whose muscles fly into a state of sjwsm as soon as'the 
limb is touched, are fur from trifling. The influence of chlo- 
roform is sometimes needed to accomplish .1 ^uccesBfui rednc- 
tioQ. In reducing fractures of ihe leg, mi assistant should be 
placed so as to flx the kuee fii'mly, while the fcx>t is gi-aspod. 
and steady and well directed extensiuu is made dowuwards, 
care being taken to unlock or disengage the fnigmeiitis by gen- 
tle rotatory motion. In manipulation a of a broken legit ehouhl 
be borne in miud that large arteries, veins and nerves, pass 
along near the rough and sharp edges of the fragment*, uud 
may be seriously injured by careless handling of the limb. 

It is the custom of some surgeons to allow a broken leg to 
remain several days under the influence of cooling and ano- 
dyne lotions, before an attempt is made at reduction. This 
course might do in a hospital where the patient has no choice 
of surgical attendants, but in private pracliiie the most eminent 
practitioner is not sure of holding his case if he follow such a 
course. Policy, then, ia against the pmctice, even if it have 
some points in its favor; but according to my experience 
there is no better time to adjust a fractured bone than as soon 
aa it fan be done conveniently. The muscles do not readily 
relax after they have been allowed to contract for several 
days ; besides, the patient does not rest well with the limb in 
a broken and unsuppoited state. There is a feeling of insecu- 
rity in an undressed fracture that is absolutely tormenting ; 
every motion of the body imparls pain and invites a spasmodic 
action of muscles in the vicinity of the fracture. If it be im- 
possible to reduce a compound fracture on account of the niiiB- 
cular contraction and spasm, the influence of au aniesthotic 
will put the patient into such a state of relaxation that Uie 
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worat case can he miiiiageil successfiillj. If the wonntl iu tlie 
integument be too small for the protnidiiig fragment to return, 
it may be enlarged slightly to take oft" the tension. The ne- 
eeeaity for sawing oft' a piece of the bone in order to accom- 
plish easy and speedy rednction, can rarely or never exist. 
However, it would be necesaary to resect a point of the bone 
if it could not be returned to it« proper position, yet such a 
procedure is to be avoided if possible. I can not endorse the 
following from Prof, Hamilton : " Kesecting thus tlie end of 
an oblique fragment does not generally aflect in any degree 
the length of the limb, or interfere with a prompt and perfect 
cure, but on the contrnry it often is advan- 
tageous in every point of view." 

The application of extending force in 
those instances where tlie overlapping de- 
mands it, taxes the ingenuity of tliose unac- 
customed to make a " hitch " upon the foot. 
Barton's handkerchief, as it ia sometimes 
called, may be employed as a means of 
making extension. It can be apiilied as fol- 
lows: a handkerahief of good size being 
folded into a cravat, is so laid against the 
point of the heel that one-third of the hand- 
kerchief shall be on one side and two-thirda 
on the other ; after which the longest end ' 
is to be carried Vonud across the instop to 
the opposite side, where it takes a turn 
around the other extremity of the handker- 
chief, and is then curried under the solo of 
the foot to the other side of the ankle, where 
it takes a fold around the first turn. The 
two free ends reaching below the foot are 
to be used for making extension with what- 
I ever apparatus the surgeon chooses to em- 
ploy, A gaiter has been one of the means 
^ of making fast to the ankle, when extension 
nukaiuitoitaBBDkie. jg jiegjed ; but if the fracture be near the 
ankle-joint, the folded handlierchief is not endurable without 
great sntt'ering and excoriation. The heel and strnctnres 
about the ankle arc proverbially intolerant of pressure, and 
the accident renders them more so. 
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The adhesive atrip fiistouing is the least oljjectioaahie of all 
kindred contrivances tor niukin^ extension. Tho foot nnd 
ankle are to be covered in with narrow slrips 
of adhestve plaster, tlieti the vertical nidc 
atrips of greater widlh are made to adhere 
partly to the akin and in part t« the envelop- 
ing material, and, finally, over both a few en- 
circling stripe are applie<I, which complete 
the tii-st stiige of the dressing. The surgeon 
can take his choice of these three forms uf 
making fast to the foot and ankle, but I much 
prefer the "hitch" by adhesive strips. 

If the fracture he higher up, long pieces of 
adhesive plaster may be used and a firmer 
holil Bocnred. A roller may be used to 
envelope the leg after tlie strips are applied 
if its compreBsing influeuce seems to be ueces- 
sary, though I am not in favor of a bandage 
next the skiu which may exert a constricting 
influence, 
'the ''^'"' ""^"^ ^^^P '° ^^^ dressing consists in 
*'"'' applying the retentive apparatus, which may 
consist iif two wooden aide splints, 
well wrapped ; and over these the 
ends of a many tailed bandage may 
be lapped to hold them securely in 
|ilace. Figure 96 shows thedress- 
ing in this second stnge, with a few 
of the lower strips lapped ncross. 
Two or threb encircling ties may be 
used to retain tho splints in place 
until the full retentive iufiuencc of 
the niiiny tailed bandage is brought 
to bear. A roller may be used in- 
stead of the bandage of strips. I 
prefer the roller in ordinary simple 
fractures ; and the bandage of 
strips iu compound injuries, for the 
latter is the easiest to be opened 
and closed when the wound is ex- 
amined. 
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The uext step in the dressing is to give the leg the positioo 
it is going to occujiy, and to miply the exteiidiug and coiintet- 
extending forces. The double inclined plane appiU'atus is 
used by some sui'geous to give tlie limb the flexed poBiliou 
and to secure not only what forcw there is to he obtainud by 
this attitude, but to apply by means of tiea and screws as 
much in addition as may be demanded. Other surgeons pre- 
fer the straight position of the limb, using a fracture box, as 
it is called, or a contrivance made of boards to reach along 
the sides of the leg, a bottom piece, a foot piece which ia 
uailed to the bottom and side pieces, and a movable foot piece 
to which the gaiter, handkerchief, or the side strips of the ad- 
hesive application, are tied. If the double inclined plane be 
need, counter-extension may be left to the weight of the thigh 
and body, and extension made by lashing the foot to the mov- 
able foot-piece of the apparatu?', and then drawing it steadily 
downwards by turning the screws, or by other means em- 
ployed to accomplfsh the same object. To describe all the in- 
ventions and improvements of this kind introduced to the 
notice of the professicm, would require more space than can 
be granted in a work of this kind. The aecompanying cut 
represents an apparatus for making extension and eounter- 
exteusiou below the knee. The foot is fastened to the mov- 
able foot-piece by means of a gaiter ; and the counter-extend- 
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iiig force is obtained hy means of a piece of sole leather wliieh 
is laced together after entarcliug the leg just below the knee. 
Some tapes extend from holes or loops in the upper edge of 
the leather band, to an iron rod, which is hooped, and has its 
two ends secured to the upper extremity bf the box, — the 
hoop is made adjustable by means of a couple of wire loops 
driven iuto the upper ends of the sides of the box. The same 



principle is applied to overy apparalus of the kind, though 
many of thest: coiitrivaiices vary in general chiinicloristics. 

It is not neceasui-y to employ a conipUwttcd apparatus to 
ti-eat aiiccesflfuUy fracturtiB of both bones of the leg. The ei- 
tetiding Btrips of adheeive plaster maybe attached to the foot 
of the bed, and then counter extenmon can be produced by 
elevating the foot poata of the bedstead, as already recom- 
mended in the treatment of fractures of the thigh. If this 
method be adopted a sand bag should be placed under the 
Itnee, and other bags may be laid against the outside of the 
limb to thwart the tendency to evereion. In some instances 
the le^ ehoutd be supported between two junk bags in order 
to take the weight of the limb from tlie heel which is liable 
to slough under prolonged though moderate pressure. If the 
ends of the splints press heavily at their upper or lower ex- 
tremities, so as to threaten ulceration, cushions of cotton, 
hair, or wool should be placed under them. The limb must 
Fia. 98. be watched very narrowly, to prevent any 

morbid action from doing serious mischief. 
Vesication is a common condition after 
fractnres of the log; and the bladders of 
serum tbat form .beneath the dressings, oat 
of sight, may break and degenerate into 
ulcers Mid ugly sloughs. If the vesicles are 
very large and tense, they may be pricked 
to allow the scrum to escape. These blis- 
ters commonly dry np in the coai-se of a 
week or two, and leave no bad effecta. 

In a fracture of both bones of the leg, es- 
pecially if the tibia bo broken at one point, 
and the tibnla at another, the tendency to 
overlap on the part of the fragments i« con- 
Biderablc, therefore careful and pei-severing 
ell'iirta must be made to obviate shortening. 
The accompanying diagram repi-csenta with 
j![„^. scrupulous exactness the hones of the leg 
bIrth"Ki^-'of"thD'"i'pgf *3 found after having been under the treat. 
•Jiowing dojnrmitj. ment of a surgeon of more than onJinary 
skill and experience. The patient died of visceral disease in 
five months after I'eceiving the fracture. The limb was three 
quartet's of an inch too short, as may be judged by the 
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overlapping nf tlie fragments, and there was angular defor- 
mity, besides some arising troin rotation. The upper fragment 
of the tibula epht, and the wedge shaped broken edge of the 
lower fnigment was forced between the splinters. The injury 
occnn-ed from indirect violence, the patient in a fait striking 
upon one foot. The consolidation between the fragments wast 
found to be complete, Imt the rough points of the badly op- 
posed fragments were little afl'ected by the polisliing process 
which at length makes aucb irregniarities comparatively 
amooth. 

MeaaureinenU during treatment should be frequently made 
to determine whether shortening la taking place. With the 
body straight, and the legs t>arallel, a tolerably correi-t com- 
parison cau be made between the lengtlis of the two limbs. 
However, it is more satisfactory to measure from the iimbilicua 
or symphysis pubis to the inner malleolus of each ankle. If 
the patient be a woman the measurement may be made from 
the patelliu to the malleoli. 

When the two limbs are side by side, any deviiition of the 
broken leg, as by rotation, is quickly detected. As a sight is 
taken up the limb to the body the gi-ewt toe aliould be ou a 
line that strikes the inner edge of the patella. 

The foot must be watched to eec that tbe heel be not drawn 
upwards too much by the contracted condition of the sural 
muscles acting through the tendo-Achillis. When tbe obli- 
quity of the fracture favors that kind of contriiction, ns well 
as a slipping backwai'ds of the foot and whatever of leg is 
below the break in the bone, the inclination or tendency must 
he arrested by the dressings and the proper use of sand bags. 
If a cushion or junk bag be carelessly placed just above the 
fi-acture the weight of the leg would tend to displace the foot 
backwards. 

In cases admitting of the leg resting upon its side, that 
position is favoi-able to ease and apposition. Some surgeons 
prefer to dress the leg with the view of having the linib gently 
flexed and laid upon its side. After fracture of one of tlio 
bones of the leg the limb may he placed in any attitude, for 
no extending apparatus interferes with free movements; but 
when both bones are broken, and there be dnnger of overlap- 
ping, the linih can not be freed fi-om the machine or apparatus 
that has to be employed to secure extension. 
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In Bonic instances it may do to lay aside the ordinary appli- 
ances, :iud to adopt the stifl' dressing iu their stead. The 
oommoii starch dressing, when once dry, will ohviate the ten- 
dency to shorten. However, the limb may shrink after it has 
been in the immovable dressing for u few diiye, aflbrding op- 
portunity for lateral displacement and shortening. I never 
feel satisfied with a starch dressing when both hones are 
broken. In exceptional cases, wbere it becomes necessary for 
tlie patient to be moved by carnages and railroads before cou- 
Bolidation of the broken bones bus taken place, the iinmor- 
able or stiff dressing should most certainly be employed. 

Debilitated, dropsical, mid broken down couatituttons are 
exceedingly unfavorable to rapid bony union ; and in an occa- 
sional instance no consolidation will take place. In 1862 a 
rai'tsinan on the liver got his leg caught iu some lumber and 
broke both bones in the lower third of the limb. He was 
taken to the house of Mr. Uiirrison, of Newport, Ky. I ac- 
cepted an invitation to take cliarge of the case, and treated it 
in the ordinary way. In the course of ten days the limb took 
on a flabby, dropsical appearance, and presented ev-idences of 
defective vitality. At the end of four weeks from the acci- 
dent, I perceived crepitus between the fragments, and tbe limb 
exhibited almost as much mobility at tbe seat of fracture na 
at first. The limb was redressed, and the patient who waa 
seriously impaired iu health from the excessive use of liijuor 
and exposure, was put upon a stimulating and noiinshing 
diet, and three glasses of ale a day were allowed him. He 
Boon began to improve in general appearance, and the leg 
which was redressed once a week, showed more tirnmosa and 
vitality. At tlie end of the eighth week the limb had etifiened 
at the point of fracture, very little deformity existing. I now 
put the leg in a starob dressing, and had the patient begin lo 
take exercise on crutches. In four months fram the reception 
of the injury, tlie patient walked to my office, using a cane to 
steady himBelf, There was no perceptible shortening, though 
the upper fragment of llie tibia projected so it could be 
plainly felt. The consolidation semued as perfect as in any 
case. During the early part of the treatment I was afraid of 
false joint, but the sequel showed Hiat tbe caRc was to he 
looked upon as representing delayed or tai-dy reparative 
action. 
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As hii3 beo» previously stated, a force wliicli breaks the 
tibia ia generally sufficieQt to suap the £buta also. However, 
tbe tibia is Bonietiuies broken siugly, the iibulu remaining in- 
tact. Direct violeiiee, such as tbe kick of a horse, or a blow 
fi-oni some hard body, may be the cause. Jauies Bucking- 
bam, in January, 1864, slipped while aleppiug from the street 
to the sidewalk at tbe corner of •?ixth and Elm Streets, and 
hit bis leg live or six inches below tbe knee against the sharp 
corner of the curb-atone. He distinctly heard something 
snap, and immediately experienced great pain in the limb. 
He was near borne and attempted to walk the distance, but 
tbe distress occasioned by an effort to use the leg compelled 
him to sit down. It was before daylight in the morning, aud 
OB uobody passed along to help bim, lie dragged himself homo 
the distance of a square, on his bands and sound hip and log. 
In au hour or so after the accident I found the tibia hrokeu a 
few inches below tbe knee, and tbe fibula as sound as ever. 
The upper fragment projected a little, but there was no per- 
ceptible rotatiou of tbe leg below, oi' other deformity. 

In 18ti7, Fritz Gorman, a lad of eight year's, was hit by a 
runaway horse, on Front Street, and received au injury of the 
leg. I was called to the case, and found a fi-acture of the tibia 
three inches above tbe ankle, with the anterior sharp edge of 
the upper fragment protruding through the skin. The fibula 
bad escaped fracture. These cases are mentioned, not as pos- 
eeseiug any special interest ; hut to show what kind of forees 
may break the tibia alone. In the first case the patient said 
" the weather was so cold tliere must have been frost in his leg." 
There is a pojiular notion that the bones are more fragile wheu 
tbe weather is intensely cold. Probably this is an error 
founded on the fact that moi-e fractures occur in frosty wt>alher 
than at other seasons, the sufferers ascribing their misfortunes 
to osseous fragility and not to tbe slippery condition of every- 
thing frosted, where the real cause should be placed. It is 
possible that the highly contractile state of the muscles may, 
in cold weather, increase the frequencyof broken limbs; and 
if it be a fact that intoxicated persons whose muscular system 
ia in a loose, flaccid conditiou, can receive heavy falls and 
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eryoy aa immunity from fnictii i-es, it becomes highly probable 
that a teuse state of the soft tissues favors fi-actiire, 

III fracture of the tibia the liue of separation niny be traiie- 
verse, oblique, or iiTegulap in its eoitrse. B«iitg the result of 
direct violence in a majority of inatauuee, the transvei-se vari- 
ety prevails, especially if the fracture be near the extremities- 
of the bone. I was once called by Dr. Wni, Shevwood, of 
this eity, to see a ciiso in his practice, in which the fracture 
extended transversely through the tibia within two inches of 
the knee-joiut, — the fibula was not fractured. There was 
little or no dleplacement, and consolidation took place iu five 
or six weeka. Direct violence was the cause of the injury. 
Dr. Van Ingcn, for a while in this city, exhibited to me a 
drawing which he had made to represent an oblique fracture 
through the upper part of the tibia, the line of separatiuu ex- 
tending into the knee-joint. He says the case was treated by 
him successfully near Schenectady, N. Y. His diagram also 
showed a fracture of the iuner condyle of the femur, which 
was a part of the same accident. It is possible he may htive 
been mistaken in regard to the extent of the injury. 

I once took professional charge of a teamster who, in jump- 
ing from his wagon to the ground, received .a longitudinal 
fracture of the lower extremity of the tibiiu The liue of 
separation began in the articular surface of thu lower end of 
the bone, and terminated two inches above the joint, disen- 
gaging a wedge-shaped splinter of bone, including the ioter- 
oal malleolus. The piece united without displacement op de- 
formity.but the fuuctiou of the joint was restricted by partial 
anchylosis, lasting a year or more. The patient ultimately 
recovered the full use of tlie limb. In fractures of the tibia 
through thu lower third of the bone, the foot, including the 
leg below the fracture, is Hablo to exhibit a twist, indicating 
more distortion than might bo expected after a fracture of 
only one boue of the log. The twist in the limb is permitted 
by the length and slender state of the fibula, and its lateral 
mode of ui'ticulation. 

The symptoms of fracture of the tibia alone, are quite dis- 
tinct and easy of recognition, if the solution of continuity be 
anywhere near the centre of the bone, for the inequality at 
the line of separation will be felt when the finger is pressed 
along the spine of the boue ; but if the break be near either 
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extremity, nnd tlie ilirection of the fracture line be transverse. 
without appreciable displacement, the diagnostic powers of 
the surgeon may be put severely to the test. The perfect cou- 
Pj^ j^ tnet of the fragmente often prevents 

crepitation, and the existence of the 
fracture has to be inferred from ibe 
nature of the force applied, the 
Bhjirp, cii-cumsciibed and pcrsistoiit 
pain increased by pressure or an at- 
tempt to Walk, and the local en- 
gorgement. If mobility and crepi- 
tus can bo detected when the frag- 
ments are pressed in opposite direc- 
tions the diagnosis of fracture ifl 
made out, but not of the tibia alone ; 
for, the diugmtsis is not complete 
until it is decided that the lesion is 
limited to the tibia, and that the 
Hbnla remains unbroken. When it 
is known that & fracture of the leg 
exists it is safe to consider both 
bones broken, until it is positively determined that the fibula 
is intact. The crepitus elicited may come from a fracture of 
one bone or both. To determine whether the fibula be broken 
the bone must be tested its entire length. The finger is to be 
pressed along its course slowly while the limb is carried back- 
wai'ds and forwards and laterally to develop a point in which 
there is mobility or inequality. 
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Treatment of Fbactcbes op the Tibia. — In most in- 
stances a fracture of the tibia alone can be managed «-ith 
ease and success. The coaptation of the frngruents when 
thero is displacement, is genei'ally not a difficult matter. 
If the projection uf the upper fragment forward be consider- 
able, it may require some tact to get it back into place. The 
influence of an ansesthctic may be employed to overcome mus- 
' cuiar rigidity. The tendo-Achillis has been divided to over- 
come the spasm and contraction of the gastrocnemius and 
boIbus, but such a course is rarely if ever necessary. I have 
never seen a case that demanded a section of the tendon to 
assist m reduction. 
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Fig. 100. 



The twist or rotation which follows a fracture near Ihe ankle 
is worse to overcome than the angular deformity following 
fractures of the tibia higher up. 

In an ordinary caae the limb from the toes to the knee may 
be enveloped, not tightly, in a common muslin roller to mod- 
ify swelling, congestion, and muscular action ; 
two lath splints long enough to reach from 
the knee to the ankle may be laid on the 
aides of the leg, and bound there by another 
roller. If there be much tendency to the for- 
ward projection of either fragment a third 
aplirit may be laid upon the posteiior aspect 
of the leg, and a compress upon the anterior 
surface of the limb near the fracture, and 80 
placed as to bear upon the projecting piece of 
bone, though not at its very point. Side 
splints have been prepared with concavities to 
tit the form of the leg. and with boles near 
their lower ends to avoid pressure upon thfi 
malleoli. These caiTed and nicely construct- 
ed sjiliuts are applied with ease, and they an- 
swer an excellent purpose in most instances. .Almost every 
Burgeon has on liand more or less of such appliances for treiit- 
ing fractures. He also keeps ready prepared a supply of rol- 
lers, raw cotton, adhesive plaster, and other material for 
emergencies. Some houses have so few comforts and imple- 
mente, that the surgeon is greatly troubled to find material 
from which to construct splints and Iiandages. And on i-e- 
markable occasions, when from a railroad accident, or from 
the fall of a building, a dozen fractures may need attention at 
once, ample preparation for the extraordinary occasion re- 
dounds to the credit and advantage of the surgical attendnnts. 
Ilowever, if a practitioner of medicine and surgery be called 
to treat a fracture, anil he be not prepared with the nsual ap- 
pliances, he should be competent to construct extemporane- 
ously such splints and bandages as the necessities of the case 
demand. Sheets may be torn into strips, sewed together, and 
wound into rollers ; splints can be whittled from lath or shin- 
gles, clgsir boxes, anil thin boards ; pillows do for cushions and 
supports until bags of dry sand can be obtained. 
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After a fracture of the tibia has beeo dressed, Hie Utnl) iiiiiy 
be laid in a position favorable to ease and repose. The 
patient need not be confined to bed, but may lie upon a sofa 
or lounge. The limb may be flexed, extended, or laid on its 
side, just as the patient chooses. The fibula prevents short- 
ening, and the splints, bandages, compresses, and other parte 
of the dressing obviate mobility, rotation, and angular defor- 
mity. Lotions shrink the baudages, and favor vesication of 
the skiu, therefore it is generally better to allow the dressings 
to continue dry. An opiate may be needed to subdue pain 
during the fii-st few days. The bo'vels should be moved every 
two or three days, and the diet, after the first week, ought to 
be quite nourishing. 

The immovable dressing, of starch, or plaster of Paris, ia 
Buitiihlefor treating fractures of the tibia. It may be well to 
keep the limb in an ordinary dressing for a week or ten days, 
or until the swelling subsides, and then it saves trouble to en- 
case the leg in a stiff dressing, and let the patient go about on 
crutches. Kven with the ordinary dressing the patient can 
get about on crutches without pain, or danger of mobility at 
the seat of fracture. However, no weight should be borne on 
the limb f"r fi^e or six weeks after the accident. Consolida- 
lion to the extent of preventing mobility may take place in 
four weeks, but the callus is not sufficiently hard in all its 
parts to obviate deformity under great pressure. There can 
be no harm in keeping light splints and a bandage applied to 
the leg for a week or two after the ordinary time for undress- 
ing a limb has passed. 

After fracture of the tibia extending into the knee-joint, the I 
danger is anchylosis, therefore the limb should be slightly 
flexed, and placed on a pillow or between two sand bags so 
arranged as to support the knee and pivduce some lateral 
pressure. Lotions mny be used for two weeks, then paste- 
board, leather, gulta perchii, or other pliable sptints. In four 
or five weeks from the accident, passive motion ought to be 
begun and kept up for months, or until the joint recovei-s its 
functions. 

In a longitudinal fracture of the lower end of the tibia, in- 
cluding the inner malleolus with the detached fragment, the 
foot and leg should be bandaged, and great vigilance exer- 
cised to prevent any lateral distortion at the ankle. If the 
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foot incline too mueli outward or inward, the tendency may 
be ovci'coine wit-h a properly applied splint, coiupreseos, band- 
ages and sand bags. 

FRACTURES OF THE FIRDXA. 

The fibula being a slender bone, may be broken at any 
point, especially by direct violence. A smart blow upon the 
outside ol' the leg has been known to snap the fibula into frag- 
ments. But the most common cause of fracture in this bone 
is a sudden mid violent twist of the foot outwards, which 
dislocates the ankle and breaks the fibula a few inches above 
the outer iiiiilleolus. The accident often arises from getting 
the foot caught in a hole or cleft while walking. Sir Astlcy 
Cooper friiftured his right fibula by falling, after his foot waa 
entangled between two pieces of ice. Booth, in his leap to 
the stiige of tlie theatre, after shooting President Lincoln, had 
his foot powerfully deflected by having the apnr on his boot 
catch in a displayed Bug, and thereby sustained a fracture of 
the fibula. 

The' frequency of fracture of the fibula and dislocation of 
the ankle from forcible abduction of the foot, is notable. 
Every experienced surgeon, when called to an injury of the 
leg at a point near the foot, iit once examines the fibula just 
above the external malleolus, aa if he expected to find the 
bone broken at that point. In fact the lesion is too common 
to escape the observation of any practitioner of moderate ex- 
perience. 

The office of the fibula is not to take part in supporting the 
weight of the bi>dy, but to streiigtheu and complete the 
mechanism of the ankle-joint upon its outside. The bone 
also serves to give attachments to a large number of musclee, 
and lends support to the tibia. 

A kick, or smart blow of any kind, is enough to produce a 
fracture of the shaft anywhere between its two extremities. 
I have treated fracture of the fibula through the upper third 
of the bone which was caused by the rapid passage of an or- 
dinary buggy wheel ; and in another instance the kick of a 
steer waa the cause. In both instances the men were able to 
walk after the injuries were received, though great jmin at- 
tended the taking of each ■ etep. Considerable tumefaction 
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occurred at the seat of fracture; and, the upper fnigiiii-ut being 
driven inwards in botli cases, I ivhb able to doreet tlie dis- 
placement \>y pressing tlie (ingera along the course of the 
botie. The projecting end of the lower fi-agmenf, stood out 
distinctly, and could be seen as a salient point, as well its felt. 
Ko particular mobility was discovered, but the foot could be 
Fio, 101. rotiited to a greater extent, or through a larger 
arc, than in tliesonnd leg. Distinct crepitation 
was not elicited, for the broken surfaces could 
nut be brought in apposition, though manipu- 
lation of tlio limb forced thoni in contact. 
The dressing in each case consisted of two 
padded side splints and a bimdage. Both 
ciises recovered witltout apparent deformity, 
or defect in the functions of the limbs. 

The tjpe'inien represented in the accompany- 
ing diagram sliows a double fimture of the 
tibulit abuvo the middle of the bonu, and the 

ycentnd tViigment deflected, prolxiljly by mus- 
cular action, from its normal cmirse. The ap- 
position is far from perfect, yet the reparative 
action formed an osseous connection between 
the fragments. The tibia shows no sign of 
ever having been broken. The double frae- 
^ . "^ ture may have been produced by the same 

kind of violence that would cause a single frac- 
ture. There wasa slight deformity apparent in 
that part of the limb before a full dissection revealed the true 
state of the parts. The history of the case is not known. I 
have another specimen of the bones of the leg in which the 
tibia shows the marks of an old fracture three inches above its 
lower extremity, and the fibula a double fracture at about the 
junction of the middle and upper thirds, which shows u de- 
flection of the middle fragment much as is seen in the above 
diagram. Probably both the tibia and fibula were broken at 
the same time, and by indirect violence, As previously stated, 
the most frequent fracture of the fibula is that caused by a 
twist of the ankle, which also ruptures the internal lateral or 
deltoid ligament,— a strong band that binds the inner raalleo- 
Ins down to the bones of the tarsns. The tibia being thos 
fliflengiiged from its connection with the inner atikle, becomes 
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partially dislocated. This eompHcated injury, from hftviog 
been piirticularly described by Mr. Pott, is culled " Pott's i'nw;- 
tare." Wis \vords are as follows : " I have already said, aiid 
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it ^v^JI obviously apjiear to 
every one who has exartiined 
it, that the support of the 
body, and the due imd proper 
use nud execution of the office 
of the ankle, depend almost 
entirely oti the perpendicular 
bearing of the tibiii upon the 
astragalus, and on its firm con- 
nection with the fibula. If 
either of these bo perverted or 
prevented, so that the former 
bone is forced from its justaiid 
perpendicular position ou the 
astnigalus ; or if it be separated 
by violence from its connection 
with the latter, the joint of the 
ankle will Butter a partial dis- 
location internally ; which par- 
tial dislocutiou can not happen, 
without not only a cousidci'able extension or perhaps lacera- 
tion of the bursal ligament of the joint, wliicli is lux and 
weak, but a laceration of those strong tendinous bands, which 
connect the lower end of the tibia with the iistiugalus and oa 
calcis, and which con^stitute in a great measure the ligamen- 
tous strength of the joint of the ankle. This is the case, 
when by leaping or jumping the tibula breaks in the weak 
part, within two or three inches of its lower extremity." 

Strictly in accoi-dance with Pott's description, a simple frac- 
ture of the fibula through its lower tliird, whether by direct 
violence or other force, does not cover all the lesion be liM 
described. In other woids, " Pott's fracture " calls for lacera- 
tion of the internal lateral ligament, and partial luxation of 
the tibia, as well as a fracture of the fibula three inches above 
the lower extremity. I have seen the fibula fractured through 
its lower third, by direct violence; and the astragalus rouuiiued 
iu place, and the deltoid ligament escaped nut')rn ; and [ liavc 
also treated eases whore the descriptiou of Pott was applicaSIa 
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BO fur as the broken fibula and tibial diBiiIacemeut are eon- 
ceruetl, but the inner miilleolua was fi-actixred instead of tliera 
being a tacei'ation of tlie ligament which is attached to that 
process of bone. And in one instance, that *tf a boy of six- 
teen who had a splay foot and lax hgitments, the libula was 
broken by forcible eversiou or i-otation of the foot outwards, 
&nd the tibial part of the articulation rcinaineil intact, as well 
as the ligamentous structures about the ankle joint. 8till 
further, the fibula has been broken by powerful adduction or 
inversion of the foot, tlie boue yielding to the pressure of the 
aetragalus agaiust the external malleolus. Malgaignc afiirme 
that there is no displacement (luxation) nor laceration of lig- 
ament, external or internal, when the frnctnre is caused by ex- 
treme adduction ; tliat if any displacement be found it is 
eecondary, being produced by the patient's attempt to walk. 
However, it must be admitted by every surgeon conversant 
with fraeturea, that in a large proportion of cases in which 
the fibula is broken a few inches above the external malleolna, 
the internal lateml ligament is rup- 
tured and the astragalus moi-e or 
less displueed from its usual junction 
wilh the lower end of the tibia. 
Pott has ■described a complicated 
lesion that occiii-b in more than bulf 
of the injniriea in wliich the fibula is 
broken near its tower extremity. 

Fracture of the fibula through its 
lower thinl may also be complicated 
with a 'Fislocation of the tareus 
backwards. A person in fulling 
from a height may strike on an in- 
clined surface, or a hard substance 
that keeps the heel raised ; and the 
force caused by the descent continu- 
ing, dislocates tlie foot backwards, 
and breiiks the fibula a few inches 
above the ankle by a lateral or twisting motion. In auch an 
injury the lower fragment of the fibula follows the bones of 
the tarsus, and abandons all contact with the long fragment. 
This lesion is analogous to Pott's fracture, the foot being dis- 
located backwards, instead of outwarde. The dislocation, is 
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both cases, is the leading feature of the injuiy. The foot, 
however, can be quickly replaced, while it requires several 
weeks' treatment to secure union between the frngmenta of the 
fibula. ( ' 

The Bj-mptoma of what is called " Pott'e fnicture " are quite 
marked ; yet the patient, as soon as the injury is received, ofloii 
reaches down iind twists the foot bnck into pluce, thereby 
overcoming those prominent signs which so clearly indicate 
the nature and pxtent of this complicated lesion. After the 
foot has been replaced the limb appears so natural in contour 
that the inexperienced practitioner may be led to suppose 
that no serious injury exists. I was once called to see Mr, 
Uoman, printer, living then on Elizabeth Street, who had re- 
Fc«ived a severe twist of the foot by having it caught in a 
l'oi'e\nce of the sidewalk. He sufiered so much pain that he. 
- hired a passing backman to cany him home. A physician of 
considerable surgical acquirements was called ; but before he 
arrived the patient with his hand liad overcome the distortion 
in his foot. The doctor examined the ankle, and pronounced 
the difficidty a sprain ; he visited his patient every day for 
about a week, and ordered a lotion which was prescribed at 
his first visit, to be continued. Mr. Homau becoming dissatis- 
fied with the progress of the cure, discharged his medical at- 
tendant, and invited me to take professional charge of the 
case. According to my usual custom when called to an injury 
of the ankle, I ciircfully hunted for fracture of the fibula just 
above the ankle. There was much swelling about the joint; 
and it was apparent when the two limbs were compared, that 
the injured leg presented a little greater concavity on ita out- 
, side, above the ankle, than the other. The fingers in being 
pressed along the couree of the fibula discovered at the point 
of proteriiatural concavity, a slight irregularity in the bone. 
Lateral rocking of the foot produced great pain, and caused 
crepitus. The forced rocking of the foot also developed mo- 
bility between the fragments, which the finger held upon the 
suspected point readily discovered. The foot could be rocked 
outward in a greater degree than is natural ; and when once 
displaced in that direction it was inclined to stay iu that 
position. 

In an ordinary case of Pott's fracture, the patient not having 
returned the foot to ita normal position, the deformity will 
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appear like a diBloeatJon" of the foot outwards, though nuch 
an iftjiiiy can not exist without fracture of the fibula. The 
paiu and swelling ;ire noteworthy signs, though not sufficiently 
distinctive in their character to establish a diagnosis. The 
fractured ends of the fibula will be driven or held in againet 
the tibia, making a depression at tlie point of fracture. Per- 
sons having bad shaped feet, with a great concavity a little 
above the ankle, ou the outside of the leg, and with the ex- 
ternal malleolus projecting outward, giving great width to the 
articulation, are prone to have such- lax deltoid ligaments that 
the foot can hardly be kept in place even when no fracture 
exists. A weak ankle of that kind makes a had recovery 
after " Pott's fracture ;" and the result is far from satisfactory 
even when good treatment is followed. 

Treatbsst op Fractcrbs of tub Fibdla. — A fracture of 
the fibula, not connected with dislocation of the foot, may be 
Fio. IW. treated with a common hith splint laid along 

the uuttiiide of the leg, and a bandage to re- 
tain it in place. No shortening of the limb 
can occur, nor serious displacement of any 
kind, for the tibia is tlie chief bone in main- 
taining the stability of the leg. A patient 
with a fractured fibula above the lower third 
of the bone, can walk after the limb is dressed 
with a sphnt and bandage. However, it ia 
always best not to use the leg except with the 
greatest care, and with the aid of a c^ne. 
The fragments need to be kept quietly in ap- 
position in order that the union may be , 




Pott's fracture needs a skillfully applied 
dressing. After the reduction, which consists 
in twisting the foot into its natnral shape, the 
leg may have, applied to its inner and outer 
sides a couple of lath splints, two inches or 
more wide, and long enough to extend from 
near the knee to the sole of the foot. Under 
the lower end of the outside splint a firm compress is to be 
used to force or rock the foot inwards when the roller is made 
to perform its part of the work. The outside splint bridges 
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over the depreasion wliicli cxisis wlierc the broken ends of 
the filiiilti tire, aDd prevents the tarns of the ciivular baildage 
from dropping into it ; mid the pressure bi'ought to bear upoa 
the very lowest point of the external malleolus tends to force 
the broken end of the lower fragment away fi-om the tihiji 
iind into its proper position. Afler the dressing is applied iht! 
patient may walk on crutches, using the maimed limb with care. 
Ill four or five weeks, eousolidation may be expected to take 
place. The limb need not be iindteseed oilen duringthe treat- 
ment, for the fracture genenilly does well if properly treated 
in the beginning, No leeches or fomentations can be of m«ci 
service, and they may do serious harm. Great pain maj 
attend the injury foi" the first few days, yet an elevated posi- 
tion of the leg, and an easily tilting appliance favor a state of 
comfort and repose. An opiate given twice a day while the 
infiammation contimies, keeps the patient from complaining. 
Any large blieters chai*ged with serum may be pncked, and 
excoriated parts kept from pi-essure. 

The dressiog devised by Dupuytren, in his own language, 
" consists of a cushion, a splint, and two bandages. The 
cushion, made of cloth, aud filled two-thirds 
with ehafl', should be two feet and a hulf in 
length, by four or five inches in width, and 
three or four tliick. The splint, from eighteen 
to twenty incliea in length, two inches and a 
half wide, aud thi-ee or lour lines thick, should 
be made of firm aud slightly flexible tvood. 
Lastly, the bandage should be four or five 
yards in length. The cushion, folded upoD it- 
self in the form of a wedge, ia applied to the 
inner side of the fractured limb, and hiid upon 
the tibiii, its base directed downwards, being 
applied upon the internal nialleotus, not pass- 
ing below it ; its apex being above and upon 
the internal condyle of the femur. The splint 
applied along this cushion should pass below 
''o''Xi™"«rti5i'2Sd '*' from four to six inches, and extend below 
SSpSi'lfi!^ the inner edge of the foot for three or fonr 
cniieBbuia. inches, These iii-at pieces of the apparatus ar« 

fixed to the upper part of the leg, by a few turns of bandag* 
directed from above downwards; in this state the spliat, ppo- 
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loDgtid like a kiod of lever below the base of the cusbioii, 
letivea between it and the foot a space equal to the thickness 
of the cushloD, that is to aay, from three to four inches. 
Thiaextroiiiityof the apliut will serve as a 'point d'appiii,' 
to bring the foot from without inwai-da. For this purpose the 
end of a second bandage is fixed to it, and then directed sue- 
ceesivoly from the splint over the upper sui'face of the foot, 
upon its outer aide, under the sole of the foot, upon the 
splint ; theu from this upon the instep and uniler the heel, to 
return again to tlie splint, and to be continued in the same 
utkuner until all the bandage is used; thus embracing in the 
same circles, whit'h can be tightcucJat pleasure, the splint a&d 
the instep, aud the splint and the heel alternately. The foot 
is brought into such a stute of adduction that its external 
edge becomes inferior, the sole of the foot diroited inwards, 
and its internal edge upwards." 

It will be seen by the diagram, and be understood by the 
description, that the dressiug of Dupuytren will accomplish 
the object tor which it is designed. The splint is a lever, the 
pad a fulcrum, and the bandage through the power imparted 
to it, is tiie force to draw the toot inwards; and the action of 
tlie lower turns of the roller iu di'awiug the lower end of the 
external nmileoUis iiiwardH, necessarily tilts the broken eud 
outwai'ds, or awiiy from the tibia, the space in the vicinity of 
th« fracture being purposely left bare or uncompressed. So 
the broken ends, whether luckeil against one another or not, 
may*be left unobstructed to return to their normal position. 

1 prefer using two splints, for they stay in plnce hotter than 
one, and constitute an even and firm dressing for the leg and 
Ankle joint ; in Dupuytreu's dressing his upper haudagc con- 
stricts the leg near the knee, and tends to press the lower end 
of the li>ng fiagiuent into the interosseous apace. In the 
dressing I hnve lecommended, a compress is used below the 
external nmlleoliis, large enough to keep the out«ide splint 
from bearing on the muileolns itself; and another compress 
oa, the inner ankle to keep the inside splint from pressing on 
the internal mnlieolus, and to allow the foot to be rocked in- 
wwrds without Iiitting the epHnt. Thei-e is no necessity for 
canting the foot too far inwards ; an excess of inversion is not 
desiniblo. 
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In caaes where no diepkcemeut is perceptible I dress the 
ankle with pieces of pasteboard and a bandage, to strengthen 
the weakened piii-ts, so the patient ma^' liobble about with the 
aid of a cane or criiteb. I have aeen very good recoveries 
made wilhout any dressing. 

If a patient recover Iroui Pott's fracture, with a weak ankle, 
he can derive some benefit from a shoe with side irons fas- 
tened to it, snch as is worn to correct weak ankles from other 
causes. Even a stiff boot or brogau lends some aid. 

In the case of Hariy Edwards, who in a leap from the care 
in motion near Brighton Station, broke both bones of one leg, 
and the fibula a little above the ankle joint in the other, I 
used two strips of adhesive plaster an inch wide and foiirteeu 
indies long, to treat the latter t'l-acturc. One end of each strip 
was applied to the outside of the foot and ankle ; and then 
the two strips were drawn under the heel and sole, and while 
■the foot was twisted inwards, the other ends of the adhesive 
plaster were applied to the leg on its inner aspect. These 
etripa prevented the foot from becoming everted ; and as the 
patient had to be confined to his bed for several weeks on ac- 
count of the fractures in the other leg, the broken fibula con- 
solidated long before the other leg was well. The adhesive 
strips accomplished every purpose sought in a more compli- 
cated dressing. 

, Potts' fi-acture is exceedingly common, therefore the inex- 
perienced practitioner should study its every phase. As much 
may he said of al! fractures, yet the most frequent lesions are 
thoBO the young pliysiciun should study firal. As soon as a 
medicut man luis had a few fractures of the leg to treat, he 
studies such injuries all the closer, for he sees liow important 
the simplest features become. Besides, he finds that good re- 
sults arc only obtained by tlioughtful attention. There is no 
snch thing as good fortune in the treatment of fractures of 
the leg. Every tendency is to deformity of some kind, there- 
fore each defect and distortion is to bo provided ngaiuat at 
rwpoiitcd dressing. In tbe management of snch IcsionR, the 
surgeon can not iitTord to be careless or in a hurry. The pa- 
lieiit's comfort and the reputation of the medicnl nttcndiint 
binge upon the application of sound sense to every purt of 
thcdrcssiiigs. 
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Tlie anatomical reBemblaiice between the liiuid and foot, 
necessitates a similarity in the nature of the injuries peculiar 
to both. The lareal bones are cnboid in shape, nnd contain a 
large proportion of spongy material ; therefore they are sub- 
ject to fractnre from direct violence alone. The nature of the 
force producing a fracture of one of these bonea must be of a 
crushing' chiiracter, consequently the injury done to the soft 
parts will constitute the leading feature of the lesion. The 
OS calcis partakes, to a certain extent, of the character of ft 
long bone. At any rate, its projection backwards forms the 
arm of a lever which is acted upon by the powerful muscles 
of tlie calf of the leg, and may be fnietured by them. The 
carpus has no Ixine which, from its shape, is subject to great 
muscular power. The astragalus, situated so as to receive the 
eutii-e articulation of the lower etid of the tibia, is necessarily 
subjected to immense forces, and occasionally crumbles under 
their influence. These two bonee, then, may be broken by 
indirect violence, but the cuboid, scaphoid and three cuneiform 
bones can only be broken by the fall of a heavy weight npon 
them or by the passage of a wheel over that part of the foot 
which they occupy. The fracture can hardly be simple under 
these circumstances, for the force must bruise the soft parts 
practically to the extent of rendering the fracture compound. 

The OS oalcia in a heavy person, who raises himself quickly 
upon the toes, is subjected to a powerful force, though the 
teudo Achiilis ia more likely to break than the bone. Kither 
accident must bo extremely rare, for few surgeons have ever 
met with a case. The projection of the os calcis posteriorly 
exposes the bone to direct violence, A miller of my acquaint- 
ance had his right os cakis broken by the end of a crowbar 
(249) 
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whicb was violeutly hurled by tlie full of a log from a wagon. 
He wore a low cut shoe, but it did not prevent the bar from 
inflifting upon the heel a telling blow. 

The astragalus is broken by a thrust of the tibia against it ; 
as when a poraoii jumps from a lieight and couiee to the 
ground with the tibia placed vertically on the astragalus, the 
shock being sufficient to split or crush the bone. Mr. Louk- 
dale reports a case of the kind coming under bis obsorpation: 
" The patient was treated for a severe sprain, Uiere being uo 
reason to suspect fracture ; the inflammation of the joint, 
however, was so great, and the man's constitution became so 
much affected, that the patient died on the twelfth day. The 
case ^va8 considered peculiar, from the severity of tlie symp- 
toms ; on opening the joint, however, after death, the astrag- 
alus was found to be split, in two or three directions, which 
fully acfonuted for the constitutional disturbance, and for th« 
other serious defects produced by it." An itioiated fragment 
of the nstrngalus could not well escape from the joint without 
such serious disorganization as to endanger the ai-ticulation, 
to say nothing of perils to life. 

In fractures of the os calcis, the strong plantar fascia ppo- 
ventB the disengaged i'ragment from being drawn ftir upwards 
by tlie gastrocnemius and soleus muscles, tiiougli surreal 
writers speak about the sopai'ated piece being drawn upwards 
several inches. lu the ease of Mr. Couklin, the miller, wlioss 
beel bone was broken by the iron bar, there was no marked 
Beparntiou of fragments, but the fullness in what is termed 
the hollow of the foot, was marked, and the heel seemod to 
be elongated. Manipnluiion discnvei-ed mobility and crepitus. 
The puiii and swelling were considerable, though the patient 
claimed that the contusion produced by tlio misi«ile, was th« 
chief cause of the distress. The inability to walk was maili* 
fest as soon as an effort was made to take a step. 

The treatment adopted in that case may bo applicable in nil 
similar cases. While the foot was nioderntely extended it 
waa encased in stripe of adhesive plaster until every part was 
covered in ; then two long strips were attached to flie top of 
tlie instep by their lower ends, and then extendi^d down o» 
each side of the foot to the sole where thoy crossed each 
other and camo up on each side of the Ir-cI and so on to ths 
cnlf of the leg whore they were made to adhere. The«e kept 
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the foot in a state of extension. The knee was flexeJ over 
pillowa, and the limb waa kept in a state of comparative 
repose for several weeks. The consolidaiion was conipiete, 
though the functions of the foot remained somewhat im- 
paired. The point of the heel appeared to be raised a lialf 
inch or eo. 

The kind of apparatus commonly recommended is a alippev- 
like toe-piece nailed to a wooden sole or foot-board aa a ba^e 
for the application of mechanical forces; a pad ia place<l just 
above the heel, which has a long strap attached to it; this is 
firet carried down through a ring in the wooden sole, through 
which it acta like the cord of a putley.aad then extends above 
the calf of the leg where it is confined by the circular turns 
of a bandage. The appliance ia not equal in merit to the ad- 
hesive atrip contrivance just described. 

Fractures of the other tarsal bones admit of no apparatus 
to overeome displacement, and to prevent niobiiity; bnt the 
injury is to be ti'eated like other sevei'e injuries of the foot, 
no special regard being paid to the fragiuontary state of one 
or more of the bones. The inflanimntion and suppuration are 
to be managed on the general principles involved in the treat- 
ment of wounds. Amputation is required sooner or later in 
some of the worat cases, though a laying open of the foot and 
the removal of isolated and carious fragments may save life 
and a more or less useful foot. 

The metatarsal bones ai-e less exposed and more exempt 
from fractures than the corresponding bones in the hand. 
The forces which break the metatai'sal bones are the ^xissngs 
of a wheel, and the fait of heavy weights, llennanri Frieling, 
while removing a safe on Third Street, had his foot canght 
between the side of the safe and the door {tost, and received 
a fracture of the three outer metatarsal bones, lie was carried 
homo, and the boot was cut from his foot before I saw him, 
Swelling and discoloration marked the line where the sharji 
corner of the safe had pinched his foot. Crepitation was 
elicited by manipulation; there was no displacement discover- 
able. I placed a compress on the sole against the scat of in- 
jury and bandaged the foot. In ten days he walked upon hia 
heel, with the assistance of a cane; and entirely recovered, 
without deformity or defect, in five or six weeks from the re^ | 
ception of the injury. 
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The fragments, nftei' tViictiire of the metatareal boites, are 
liable to project upwards, though the direction they take de- 
pends eoiiiewhat upoii the force wliich produced the injury. 
If the heiiliug process tiikes place with the ends of the I'rag- 
meiita projecting upwards, tlie salient jioiuta arc coiistaut 
soitrcea of irritiitioii from the pressure of the boot or shoe; 
and if they sink downwards, bo as to produce a prominence 
ou the sole of the foot, the defect is still worse, for the points 
pressed upon in walking will be constantly tender. The pha- 
langes of the toes are seldom broken. The first phalanx of 
the great toe is fractured more frequently than the bones of 
all the otiier toee taken together. The fall of a heavy weight 
upon the great toe, or direct violence quickly applied, is geii- 
ei-ally the cause of fracture of this digit. The other toes are 
so email and yielding that they commonly escape fracture 
though the great toe he caught and broken. 

The signs of fracture in the first phalanx of the great toe 
are sufficiently marked for ready recognition. The displace- 
ment is generally inconsiderable, but mobility and crepitus 
can be elicited. 

The trcatmont for fracture of the great toe consists in bind- 
ing a splint to its under surface, and keeping the foot at rest 
during the period of reparation. Lonsdale says that fraotureo 
of the great toe are attended with great irritation, which 
affects the absorbents all the way to the groin, causing ab- 
seeees to form in difterent parts of the limb, and producing 
[great constitutional disturbance. Probably these complica- 
tions arise from the coiitusion which is apt to be severe when 
a toe is broken. Bruises of the great toe, if followed by deep 
suppuration, are attended with conatitutiona! disturbancee 
whether the phalangea be broken or not. 
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CHAPTER I. 



GENERAL CONSIDERATIONS. 



The term Disiowitiori, or luxation, ia employed to signify 
the Budtleii and forcible separation of the articular Hurfacea of 
two or more bones. The diaplaeeraent ia commonly caused 
by accidental violence, and is generally attended with lacera- 
tion of the surrounding tigamentona and connective tissues. 

BistocatioDB are injuries of freqneut occnrrence, and, if 
allowed to remain uDi-educed, they conatitute a serioua and 
lasting clasa of deformities ; conaequently the practitioner of 
medicine and surgery, who holds himeetf in readiuesa to 
assume the reaponaibilitiea of anch lesiona must give the sub- 
ject of luxations a vast amount of careful study, or he will 
inflict permanent lamenesa upon those ao unfortunate as to 
call for hia services. Almost all physicians are ambitious to 
attend to surgical cases on account of the edat arising from a 
qnickly performed operation ; but in oi-der to accomplish sat- 
iafactorily all their laudable aspirations may crave, intense 
thought must be given to the mechanism and pathology of 
the joints. There is no such anomaly aa a " naturnl bone 
Better," any more than there is a natural engineer or watch 
repairer. A man rany have a love for the principlea involved 
in nicely constructed machinery, ami a desire to become a 
practical machinist, — a love and desire which constitute 
goniua, hut the possessor is not a finished artisan until he can 
practically apply the princijiles nf the art or science — an at- 
taiameut which is the result of prolonged study and pel-sever- 
ing toil ; a young man may feel ao intense longing to master 
a fihip, and study navigation for that purpose, which is a pre- 
(255) 
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requisite to success, but he will never find the capitalist wbo 
will entrust it valuable cargo to his curu until lie has crosBed 
tlie seas and learned the wiuda aud the seasons, the currents 
and counter-currents of the ocean, and soiuetliiugol'the varied 
influences known only to tbepractioal navigatoi'. Any claims 
for natural gifts in navigation would be treated with con- 
I tempt. 

A few individuals have gotten the credit of being natural 
I bone setters, but their merits, so far as they go, depend more 
I upon tact than skill ; and the prevailing credulity of the peo- 
[ pie has given them more reputation for iibility tlian might 
I reasonably be expected from their limited success. A family 
'\}y the name of Whitworth, in Englimd, and another by the 
name of Sweet, in Connecticut, have assumed to possess these 
wonderful inborn qualities. For two or three generations, 
one or more of the mate members of these families claimed 
to possess a secret power for reducing dislocated bones ; and 
not a few persons of average intelligenL-e give credence to 
these preposterous assumptions. Any uneducated man with 
a large endowment of boldness and self assuj'ance, claiming 
to be a natural bone setter, t-ould by giving every distorted 
joint coming in liis way, a. severe pulling and twisHug, 
accomplish some cures ; the successes would be heralded far 
and near, and the failures would pass uTmientioned and unrc- 
membcred, consequently he would soon gain considerable ex- 
perience in handling defective joints, and if he proved to be n 
good learner he would acquire coi-.siderable skill in his pre- 
tended art. Having received no lessons in anatomy and sur- 
gery, success even in a single case would be accepted by the 
popular mind as positive evidence of innate powers. Love of 
the marvellous is so infatuating that every age will have to 
endure its quota of imposters. However, it is not to be 
denied that these charlatans have done some good indirectly. 
The fact that a dislocated bone could be reduced by manipu- 
lation, without the aid of pulleys and other instrumenUt for 
multiplying force, led such discreet surgeons as Dr. Nathan 
Smith, to put the manipulating plan into succeesfiil practice.* 
The Whitworths, Sweets, and others of their order, studi- 
ously keep to themselves their plan of operating, though 
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competent observej-s dectare that it is not esBentiHlh- different 
from the plan now followed by the most iutt'lligont portion 
of the prnferait)!!. Being nware of their genciul incompetency 
ill snrgiL'iil sciunce, tlieae " iiatiiml hone Betters " preferred to 
keep secret the little knowledge they possessed, hoping to re- 
tiiin this mengre advimtage over those who in every other 
respect, wore their snperiors. Pi-obiibly & similar feeling actu- 
Mted the Obamberlains to keep as a eecret in their family a 
knowledge of the obstetric forcep. Such det^isted eeliishneaB, 
by a law as unvarying iis that of gravitation, will taint the 
name of those who in any hi'anch of the hetding art, withiiold 
knoM ledge, which accident or genius has placed within their 
power. Anything in medicine or surgery which will benefit 
our fellow men ought to be the common property of mankind ; 
and ho pnst^iessee a sordid spirit who from sellish motives will 
not pi-omulgate a secret which will ameliomte the condition 
of the unfortunate. The dahbli-r in secrets ie, by the common 
consent of all good men, branded indelibly with the disgrace 
thjit cleaves to the qnack and the cbarlataii. 

The manipulating plan of reducing dislocations is now well 
understood by those having a knowledge of the anatomy of 
the joints, and of the mnscles, ligaments, and other struc- 
tures involved in a luxation. 

The use of anjBsthetics in overcoming the rigidity of dislo- 
cated limbs, has also contributed to overthrow the old method 
of replacing a displaced bone by mechanical violence. In the 
present advanced stage of knowledge pertaining to disloca- 
tions there is little use for the pulleys, straps, liouks, and other 
appliuncei! so indispensable a half century ago ; and it is to be 
hoped that knowledge will still further advaiiee, so that these 
contrivances ehall be looked upon more as objcfte of curiosity 
und implements of torture than as the applianoes of an eu- 
ligtitened profession ; and that the cruelties practiced with thera 
will he associated with those of the old Spanish Inquisitiona. 

It seems a pity that somebody before Dr. Nathan Smith's 
time did not take a hint from the Whitwortha or Sweets, and 
study out and put in practice a principle of reduction in dis- 
locations which was demonstrated by those chiirlatansto have 
fia existence. Perhaps the spirit of the profession was too 
arrogant to receive suggestions from such a source. Unfor- 
tunately for the world, good ideas are often kcjit from seeing 
17 
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the light on account of the illiberality of the inHueiitial 
classes. 

The joints are generally encased in capsular ligaments; at 
some point there maybe a thickening and a strengthening of 
the !ig:unentoii6 tissues, and tiiis augmentation may i-ceeive 
the di'signation of a distinct band of fibers, yet these several 
ligiiinents, as the anterior, posterior, and intcinal and external 
liitui'ul, geneially go to make up one coutinuons structure 
whieli encloses the entire articulation. lu nearly all iustanoes 
of dislocation this ligamentous bag or capsule is toni by the 
force that displaces the hone; in rare cases the ligament 
stretches sufficiently to allow the bone to remain partially dia- 
placed. The bone, after it has been forced through a rent ia 
the capsule, is often dragged away from tlic opening, or so 
twisted by muscular contruction that it is no longer'iii a fav- 
orable position to return through the laceration. This is par- 
ticularly the case with the shoulder nnd hip joints. But if 
the limb be carried to the attitude it was forcibly made to us 
sunie wlicu the head of the bone escuped from the socket, the 
part protruding through the capsule will lie in a favorable po- 
sition to return. In attempts to reduce dislocations of thv 
hip and shoulder the surgeon nmst seok to get the limb into 
that attitude ; and if he succeeds, very little force will be re- 
quired to complete the reduction. Direct violence rarely 
knocks a bone out of place ; dislocations are generally pro- 
duced by forces acting upon the displaced bone as a lever, 
some portion of the articular stnictures performing the part of 
a fulcrum. Muscular force assists in producing dislocatiumi, 
and the power continuing prevents the return of the hone to 
its normal position. However, the antagonistic muscles, if 
given an' opportunity to act iidvantageously, assist in ail ra- 
tional attempts at reduction, A proper appreviiitiim of tlie 
construction of joints, and of the functions of muscles and 
other tissues surrounding them, has created a revolution in 
the art of reducing luxations. In the " Surgical Observa- 
tions " of Dr. J. Mason Warren, page 354. the revolution U 
■acknowledged to the following extent : " The use of ether has 
made a very great change in the practice pui*sued in the treats 
ment of dislocations of the hip, which can now be very fre- 
quently reduced by normal assistance only, thus enabling us, 
in many cases, to dispense entirely with pulleys ; and, by 
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Buccessive niovemeiits of flexion, abduction, and rotation, to 
restore tlie head of the bone to its socket wilh remarkable 
facility." This ia an acknowledgment from liigh nutliorily in 
regard to a joint which, when dislocated, once called for ex- 
tending apparaius of the most powerful kind. Dr. W. W. 
Keid, of Rochester, X. Y,, who has written out an cxirecd- 
iagly clear plan for reducing dislocationa of the femnr by 
manipulation, says, in concluding his paper on the etibjeet : 
" Dislocation of the hip on the dorsum ilii, an accMent so 
eerioue to the patient, and so formidable to all etirgeona, ia re- 
duced with the greatest ease, in a few minutes, without much 
pain, without au assistant, without pulleys, without ' Jarvis' 
Adjuster,' or any other meirhanical means, simply by flexing 
the leg upon the thigli, carrying the thigh over the sound one, 
upward over the pelvis, as high as the umbillcns. and tlicn liy 
abducting and rotating it." Dr. Roid has succeeded in reduc- 
ing dislocations of the femnr in several instances by the 
" natural phiu," and therefore does not apeak from a theoret- 
ical point of view alone. The plan has been carried into snc- 
cessful operation by a great number of surgeons, and always 
witliout failure when Dr. Reid's ruh^s were followed, Jarvis' 
Adjuster, once so popular that the inventor could hardly fill 
orders as fast as they were given, has gone almost entirety 
out of use, and young surgeons rarely indulge in the expense 
of a sot of jmlleys. In ray own practice I have found no case 
of recent dislocation that could not readily be reduced by 
manipulation, under chloroform. Onr older works on dislo- 
cations, from Cooper to Hamilton, have a great diaphiy of il- 
lustrations to show how the pulleys slionld be applied in efforts 
to reduce luxations of the hip and shoulder, yet there is rarely, 
if ever, a necessity for following those directions. Perhaps 
the publiahei-s of modern surgical works, whose illustrations 
belong mostly to the past, have been ambitious to make a 
numerical display of cuts, caring little whether they eontrib- 
nted to perpetuate a fundamental error in practice or not. 
Dr. Reid, in his essay, read at the annual meeting of the -Mon- 
roe County Medical Society, in May, 1850, says, " Having wit- 
nessed, on several occasions, the inquisUoritd torture inflicted 
upon the unfortunate patients— (heir screeching — their piteous 
begging to he released — the slipping of bandages — the yield- 
ing and re-adjusting of fixtures — the delay — the duration of 
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tlie operation, sometimoa two or three hourfl, — tlie exliauetian 
of tliG pntient, and after all, in Bome inetnnces, a fuiliire, aud 
tile patient a cinpple for life, a profound hon-or and prejudice 
against the uae of puUeyBseized nie (Jarvie' Adjuster kad not 
then been invented), and I eould not avoid tbe convietioQ tlmt 
a great power was unneccHsai-y, and that it must bo niisup- 
plied. Preceptors, profesBora and authors were interrogated. 
The unanimous reply to all niv ijuerii?s was—' to overoonie the 
contraction of the great mnsclea. which drew up and sliort- 
enod tlie Hnib, viz., the glutei, trieeps feinoHs, llie iliiicus in- 
ternnB and psoas magnu3.' But do these same powerfnl mus- 
cles contract, and shorten the limb when there is fracture in 
the neck of the femur? Yes. And yon lell me that ono of 
the diagnostic symptoms between fracture and dialocntion on 
the dorsum is, that in fracture the limb can be easily extmided 
to its normal length, by the strength of one man, white in 
luxation it can not. Now wliy do these great muscles require 
so ninch more force to overcome tbeni in one case than in the 
other? To this I could get no satisfactory or even phtusible 
reply." 

It will be seen that Dr. Reid looks npon the mechanical 
method of reducing dislocations of the hip as senseless in tbo 
extreme; and indicates a physiological plan which consists iu 
giving tlie limb an attitude wliich relaxes the muscles, niid 
places the bone in a position favorable to a return through the 
lacemtion in the capsule. To pull the limb straight down- 
wards, aB is done by mechanical appliances, renders some of 
tlie muacles rigidly tense, and constricts the neck of the bone 
with the qntoni portion of the capsular ligament, 

Every joint not being ball and socket, like the shoulder and 
hip, the same kind of nianipuhition will not succeed with 
them when dislocated, yet the principle of placing a bone in 
the exact attitude in which displacement was etiected, is tho 
position favorable to reduction. For instance, the fii-st phti- 
lunx of the thumb is dielocated backwai-ds by a foroe which 
throws it into extreme flexion, tlie bone being a lever t« tear 
the capsular ligament, and the muscles a secondaiy force to 
draw it back after the usual points of resistance are overcome. 
The bone having been dislocated while in extreme flexion, re- 
turns to nearly its normal attitude as soon as tbe flexing force 
IB removed, for the projecting articular rim has dropped into 
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a depreaaiou behind the head of the metacarpal bone. Now, 
to make exteiiBion straight forward would not effect reduction 
unless the force he great enough to rupture the yet uulorn 
portion of the iigiirueiit which ia rendered tense by tlie dis- 
placement of the phiilaiix. But if the thtinib be carried into 
extreme flexion, where it was when luxation took place, the 
pnyectiug rim is lifted from the depression spoken of, the im- 
torii portion of the ligament is relaxed, and everything is 
made ready for the reducing man<BUvre, which consists in the 
upei-ator placing his thumb tirmly behind the displaced pha- 
lanx where it is to perform the part of a fulcrnni, wLilo the 
dislocated thumb ia used as a lever to pry the displaced bone 
into its normal position. 

In the upper extremity the boire nearest the trunk is re- 
garded by all authors as the one from which the distal bone 
ie diaioeated ; for iTistancc, the humerus is dislocated from the 
scapula, the radius aud ulna from ihe humerus, and so on, but 
in the lower extremity the rule ia not mjiintaiued by all; the 
femur ia regarded as dislocated from the acetabulum, and the 
tibia from the femur, but several nutbors have changed the 
rule 80 far a^ t'le tibio-tarsid Hiticulation is concerned. 
Cooper, Malgaiguf, Hamilton, Gross, and others, regard dis- 
locations of the ankle as dieplacementa of the tibia forwards, 
bat-kwards, et«. On tlie contrary, many prominent French, 
English, and German surgeons, adhere to the rule as applied 
to other joints, and. speak of dislocations of the fo<ft when 
the luxation is at the ankle. 

There seems to be no valid reason for this exception to a 
rule that ought to be general ; and it would have been credit- 
able iu Hamilton, Gross, and other American surgical writers, 
if they had lent their great influence toward correcting tbii 
manifest error iu the manner of considering the subject. 

Dislocations need to be considered in a variety of aspects ; 
they have been divided into congenital and tniumatic as gen- 
eral clasaea; aud subdivided into the simple, compound, com- 
plicated, partial, complete, recent, ancient, primitive, and con- 
■eeutive. 

Congenital dislocation is a lesion intimately connected 
with malformiitions and defects of childhood, and does not 
legitimately belong to that great class of accidents ordinarily 
embraced under the head of luxations. Robert Smith, of 
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Dublin, rejiorU a eaau of congenital dUlooatioii of the j»w, in 
an idiot, ami states that ihe iipiier jaw projocted be^-ond tbe 
tlie lower, and the mouth could be freelj opened and closed; 
tlie reverae order of signs is observed in accidental hixutiona of 
that bone. Certain dislocations of tlic shoulder seen in young 
subjects are occasionally not complete hixatlons, but partiid 
dii^placementa arising from paralysis or irregular musonlar 
conti'uctions. Dupnytren looked uj-oii these defects of the 
ahoulder-joint aa tbe result of arrested development in the 
liones eouatitutiiig the articulation, the socket being mostly 
at fault. Chelius and Cruveilhier ascribe therato the position 
of the fcetus in tbe womb. Giierin considei-s llieni as the jn-o- 
duct of an active or primary retraction of the musclee, the 
remote cause of which is to be sought in tlie ati'ection of some 
central part of the nei'voas system ; and that they result from 
the same causes as club-foot, wry-neck, etc. I have seen a 
partial dislocation of the head of the radiui), congenital in 
obaracter, in a bright little girl having no other defects, ex- 
cepting that one. The entire elbow joint was considerably 
involved in the imperfect development which jiermitled the 
luxation. By the fifteenth year the arm so far recovered, 
without treatment, that the limb was as useful as tbe other, 
and no apparent deformity existed. 

Robert Smith reports several congenital dislocations of the 
wrist, in which there was defective development of the arm 
bones, und distortions of the carpus. His observations were 
founded upon dissections; and he criticises tbe speculattoua 
of Dupuytren and Cruveilhier in regai-d to casee of theirs 
which they regarded as the result of epiphyseal injury. A 
certain preternatural laxity of tbe soft tissues, brought about 
in some instances by nervous disorders and faulty nutrition 
is found in these cases of congenital luxations of the wrLst, 
as well as of sorT.e of the other joints ; and a large share of 
which will improve by growth and age. Some of those casea 
are not true dislocations, but partial luxations arising from 
extreme flexion and extension. 

Congenital dislocations of the femur are occasionally met in 
defective organizations, or as Cruveilhier says, vices de confor- 
mation. He found in one case, in connection with club-feet 
aud chib-huiids, a congenittil luxation of bQth thigh bonoa ; 
the ftetus died at birth, and was found to be without kidneys 
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and testes, ami marked witL iitlier defic'ieuc-ea ; the heads of 
the tliigh boues were flattened, aud the cotyloid cavities were 
glial low. 

Dr. J. M, Carnochan, who has given considerable attention 
to infantile deficicnces, says that "Congenital det't'cta occur- 
ring in the ilio-t'emoial articulation result from active morbid 
muscular retraction ; that morbid muscular retraction itself is 
to be traced to a morbid condition of the central ganglionic 
inass of the cord ; and this pathological comlitiou is either 
located in the ganglionic mass, or conveyed thither by the in- 
cident-excitor nervous iiiHuence of the exeito-motor apparatus 
of the medulla spinalis." This is not given with Prof, Car- 
nochau's usual perspicuity. 

The gait in congenital dislocation of the thigh on both 
sides, is peculiar and unmistakable; uo other motion is like 
that which is occasioned ^y ^'''^ lesion : it is a rolling motiou 
of the trunk together with double lameuess; and yet it ia 
painless and rapid. In some instances the uervous defect is 
80 greut that tlie individual is compelled to move about in a 
gi)-eart, being unable to balance the body and move the limbs 
with any degree of certainty. 

Coiigeiiital dialocations of the knee are generally aub-hixa- 
tions resulting from abnormal muscular contraetiona ; and, to 
be aubatuiitially benefited, require subcutaneous section of the 
bam-striiig tendons, and mechanical extension of the limbs. 

Partial dislocation of the ankle, as a congenital defect, is a 
species of " weak-ankle," the ligamentous and fibrous tissues 
being too lax or undeveloped to austain the lateral strain ne- 
cessary to a iirni joint. The foot seems to be affected with a 
variety of talipes, and flaps about with much uncertainty. A 
shoe with side irons extending up the leg, and fastened to the 
limb with a boop and strap, alfords some relief, and assists in 
a cure or substantiul improvement. 

Cougcnital dialocations, from what has just been said of 
them, are to be looked upon as the result of arrested or per- 
verted development, and are not, except in rare instances, to 
be treated by a process of rapid rcduotion, like those luxations 
thftt occur suddenly from accident. 

Traiimntii: dislocations are the forcible separation of the ar- 
ticulnr surfaces of two or more bones, in whieh the loss of 
^ower is instantaneous, aud the luxated part is excessively 
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rigid. The names of the varieties have already been g^iven 
A simple luxation ia uiiaccompaDicd vvilli serious complica- 
tions, thougli there ia generally a rnptnre of the ligiinientous 
structures. It may be caused by external violenee, and mus- 
cular contpaetion. The humerus is often disloeated by the ac- 
tion of the muscles only, A convulsive condition hss been 
known to produce disioeiitiou of several of the joints, The 
term compound is applied to a dislocation, in connection with 
which the displaced bone is foi-cod through the tlesh and skin, 
or an opetung is made in eome other way, commnnicftting 
witli the cavity of the articulation. 

A complieated dislocation is one in which there ia a more ex- 
tensive lesion than simple displacement or separation of ar- 
ticuUir surfaces: the term Implies that the soft parts have 
been extensively laeemted, including nerves and blood vessels ; 
or that a fracture has been produced in connection with the 
dislocation. 

A parlint luxation ia one in which the articular surfacca are 
not wholly removed from one anotlier, thongh the fuuction 
gf motion in the joint is temporarily arrested by the displace- 
ment. In such dislocations the ligamentous surroundings are 
not necessarily torn, the fibrous structures heing sufficiently 
elastic to admit of the disjunction. The injury is somewhat 
rare; probably such displacements are occasionally reduced 
without the medical attendant fully underetanding whether 
the luxation was incomplete or not. 

In a complete dislocation the displaced bone is forced entirely 
clear of the other so far as corresponding articular surfaces 
are concerned, and finds lodgment in a new position, geaer- 
ftlly near the old situation, iis when the head of the luxated 
femur rests against the border of the acetabulum. In a com- 
plete dislocation the capsular ligiiment is necessarily torn, and 
the head of the luxated bone e3cii]>es through the rent. 

A recent dislncatiou is one that has not existed many weeks ; 
in fact, a luxation of aome joints is old at the end of a week, 
for it is not time alone that renders a dislocation old in a sur- 
gical sense, If such changes have taken place in the struc- 
tures about the Joint as to render reduction unsafe or inipr«e- 
ticable, the dialocation ia practically old though it have ejc- 
isted only a few dnj's. A dislocalion, then, may be considered 
noent, if it can be reduced without danger of rupturing im- 
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purtuut iiervos, blood- veBsela, and other structures which have 
bfcuiiie ciiangcd iu their conditioiiB by inflammatory action, 
01' r<>iidered uufit to nseume their noriiml relationn. 

All old or ancient dislocation is one iu which such changes 
b;ivc taken place ui and about the Joint as to render attempts 
at reduction uneul'c uud uncertain. It is not uncommou to 
meet with luxations which have escaped deteclion or passed 
unreduced for several weeks or even months; and the <|iie8- 
tion ari^ies whether an attempt to overcome the displacement 
is justifiable. The humerus has been replaced al^er being out 
six mtuiths and more, but to reduce a luxated elbow that had 
been out six weeks, would be to iutiict au uraount of injury 
thut might result in death. Since the introduction of chloro- 
form into surgical practice, well directed attempts at reduction 
of ancient dislocations have not been attended with those 
serious injuiies that were wout to occur, and the efforts have 
been rewarded with far more successful results. My the mau- 
ipiUatiug plan the displaced bone is not so liiible to bo fi-ac- 
tored, nor is the danger of rnptuiiug blcvod vessels so great, 
KB when no antesthetic was used, and pulleja uud other in- 
struments for multiplying force were generally employed. 

A dislocated bone generally remains in the place it origin- 
ally took when luxation occurred; it may then be called a 
pfimilice dislocation, us distinguished from a luxation iu which 
tlie displaced bone is made to abandon its oiigiual poaitiou 
and tiike up with another, which is called a consecutive disloca- 
tion. For instance, a man may have a dislocation of the 
shoulder, the head of the humerus being forced beneath the 
coracoid process ; and in going home or in being removed 
from one place to another, the bone may get forced inside 
the process and be drawn up against the clavicle: the former 
would be a primitive, and the latter might be considered a 
consecutive dislocation. 

Joints which admit the most extensive range of motion, as 
the ball and socket, — the shoulder and the hiji — are the most 
frequently dislocated ; the giuglymoid, as the knee and elbow 
—being more restricted in their motions, rarely get displaced. 
According to the tables of Malgaigue, the shoulder is dislo- 
cated otleuerthau all toe other joints in the boily. The hip 
has a deeper socket, and is not so much exposed to displacing 
forces us the shoulder. The vertcbrea are so tirmly bound in 
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place by ligamcuts, and pnjvc-iiti;J iVoin displacement hy cora- 
pHcated processes, that they seldom suttcr luxation. 

There are few physicians of teu years' experience but have 
met with dislocation of the shoulder ; yet they may not have 
seen a luxation of any other joiut. I once asked an old sur- 
geon of extensive exporieiice to give ma a list of the disloca- 
tions he bad been called upon to treat ; and this is his report : 
Dislocation of the inferior maxillary, 2 ; of the cervical verto- 
bife, 1 ; of the clavicle, 2 ; of the hunierua, 11 ; of the radius, 
8 ; of the thunih, 3 ; of the iingera, 2 ; of the femur, 2 ; of 
the patella, 2 ; of the tihio-taraal articulation, complicated 
with fracture of the fibtila, 5 ; of the toes, 3. It will be seeu 
that in his practice the shoulder was found dislocated far more 
frequently than any other joint, though the number is leas 
than all the other luxations counted together. He had never 
seen a dislocation of both bones of the arm at the elbow, 
although it ia not an extremely uncommon accident ; and had 
never met with a complete d i^oeation of the knee, though he 
said ho hud found the joint in a puiuful and rigid state which 
he diagnosed as displacement of the semilunar cartilages. 

Age has an influence upon the relative frequency of dialoca- 
tioMS ; the very yoniig and the very old are not liable to such 
accidents ; in middle life luxations moat frequently occur. 
The elastic condition of the tisanes in youth, serves to dccom- 
pose forces tending to produce luxations, the pliant structures 
yieliling sufficiently to avert the accident ; in advanced age 
the bones become brittle, therefore they are more liable to be 
fractured than to be dislocated. Thus, if an individual sev- 
enty yeara old sustains a severe injury at the hip, a disluciition 
could scarcely be expected, yet a fracture of the neck of tbe 
femur would be highly probable. Elderly persons who suffer 
severe injuries of the shoulder, are most likely to sustain frac- 
tures of the clavicle, though dislocation of the humerus boa 
been met in. [lersons advanced in life. 

The causes of dislocation are sometimes quite insignificant, 
or apparently so. A girl of sixteen dislocated Ihe nhouUlcr 
in attempting to throw the loop of a string over ft peg a little 
higher than she could roach; anotlier school girl dislocated 
the head of the radius whilo she and a companion were play- 
fully swinging arms ; the tliimih has been luxated from seem- 
ingly trivial causes; the under jaw is frequently dislocated 
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while gaping; tlje patella maybe diaplnco.d outwiirda whea 
the patient had no reaaou to susjiect even n mild form of id- 
jury. Muscular action in such instances seems to be adequate 
to produce luxation. If a hone has been dislocated once it is 
ever after liable to the same accident; at least, it is not un- 
common for some joiuta to suft'er dislocation a number of 
times. 

External violence may ojierate directly and indirectly in pro- 
ducing luxations; tliiia, a severe blow upon the top of the 
shoulder may drive tlie head of the humerus downwards into 
the axilla ; but if the hip be dislocated by a force received ou 
the knee, the action is indirect. There are not nmny joints 
that can be dislocated by direct violence ; the shoulder is one, 
and I have kiiowTi the patella to be knocked out of place by 
a blow. A combim^tion of for(;e8 most frequently produces a 
dislocation. For instance, the elbow is foreod upwards until 
the humerus as a lever acts across the acromion as a fulcrum, 
to lacerate the capsular ligament ; at this puint in the progress 
of the injury the muscles jerk tlie head of the bone out of its 
normal relations with the joint. A drunken man whose mus- 
cles are in a state of reluxation, rarely sustains a dislocation 
though exposed to the action of forces that favor such inju- 
ries. In order to produce a luxation of the shoulder in a 
cadaver, the opemtor must first rupture the capsule of the 
joint by using the arm as a lever, then push tlie bone through 
the rent. Dead muscles will not complete the injnry after the 
capsule has been lacerated and the bone is presented in a fav- 
orable attitude for displacement. When a bone is dislm^ated 
in life the limb is generally in such a position at the time of 
the accident that the antagonism of the muscles is for the 
moment destroyed, — one set being ralaxed and auother, whose 
action is in an opposite direction, put violently upon the 
stretch. 
• Symptoms. — Timothy Holmes, in his System of Surgery, says : 
*• A complete dislocation is, in typical cases, attended with 
such very diptinct symptoms, thiit when these are fairly de- 
tailed upon paper the reader is tempted to say that the injury 
is unmistakable. Yet the great number of old unreduced 
dislocations which are still seen, even in patients who have 
been from the first under medical supervision, proves that, 
notwithstanding the elaborate care with which the symptoma 
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of (liaiocatioii in general, aiid of each special injury in partic- 
ular, have been described ever since the time of Aatley Cooper» 
Buuh mistakes ciiu not always be avoided, oveu by well-in- 
formed and carefal men ; and it is no donbt true that errore 
in diiiguofiia on this bend will somettnioa occur to the boat 
Bui-gcoiia, in conseiinence of extreme depth of the part*, of 
great effusion ami swelling over them, or of complication witli 
other injuries ; but with proper cure such mistakes ought to 
be very seldom made even at the time of the accident, and 
attention to the subsequent progress of the case will alwaya 
euable the surgeon to correct his error while there is yet a fiur 
prospect of easy reduction," I take pleaisure in being able to 
otfer such distinguished testimony in favor of opinions so near 
in conformity irith my own. In the malpractice suit of 
♦' Larkin versus Jones," tried at Marion, Grant Co., Ind., iu 
April, 1869, 1 declared to the court that it was no rare or un- 
common occurrence for phypiiciuiis of average prufessionill 
qualitications and experience, and of cousiderable surgical 
pretensions, to fail to discover dislocations, even wh«u ciill«(l 
early, and having opportunity to examine the case before 
swelling and otiier conditions tending to mask the real state 
of the injury, had come on. I cited cases of dislocation of 
the shoulder which had passed undetected through the bands 
of quite pretentions surgeons. This opinion was attacked as 
unsound, by Dr. Wm. Lomax, and other physicians of Grant 
County, who thought a dislocation of the shoulder would 
uever be overlooked by a physician of ordinary skill and 
ability, though the injury be of two days' staudiug when tirst 
observed. All cluimod to have had several cases of dii«ioca- 
tion of the shoulder to treat, and denied ever having been id 
doubt in regard to the nature of the injury. 

The general symptoms of dislocation are, great pain sud- 
denly following the accident, loss of motion and rigidity in 
the articulation, change iu the natural oontour of tlic joint, 
shortening of the limb in most instances, loss of volnntnry 
motion except to a limited extent and in certain directions, 
absence of ci'epitus, a disposition to remain iu place after the 
luxated hone is rednce<l. Fractures have quite diH'creat 
symptoms; they are attended with pain and deformity, as are 
dislocations, but there is an increase of mobility, the existence 
of crepitus, the paiu is not overcome by reduction, and the 
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displaced bone ■\rill not stay in place ■when adjfisted. Tliero 
are two distinct injuries, a fracture and a disloimtion, of the 
shoulder, which closely resemble each other ; a luxntion of 
the humerus iuwards uppoars much like a fracture of the 
neck of the scapula. The fracture allows of free passive mo- 
tion, and crepitus can generally be produced after reduction; 
and when adjusted and left to itself the displacement readily 
occurs. In dislocation the arm is rigid, and will not admit of 
passive motion, nud reduction having been effected the dis- 
placed hone will remain in its natural position without assist- 
ance, no crepitus can be elicited, and the cnracoid and acro- 
mion processes maintain the same distance between each 
other. 

Fractures of the neck of the femur are characterized hy in- 
creased mobility and everaion of the foot; dislocation of the 
femur is attended with great rigidity and inversion of the foot. 

Injuries about the other joints exhibit cei-tnin signs which 
indicate whether a fractnre or a dislocation exists ; and when 
luxated the natural axis of the bone is so changed that it no 
longer corresponds with its socket, there is intense pain where 
the head of the boTie rests in its new situation, and the limb 
is greatly benumbed as well as rigid. 

If the symptoms be not sufficiently distinctive to remove 
all doubts in regard to the nature of the accident, the patient 
may be put under the influence of amesthesia, and then care- 
fully examined. 

Pathological Anatomy. — In a recent dislocation it is found 
that the capsular ligament is torn, and more or less injury may 
be done to the adjacent tissues; nmaclea are sometimes 
severed from their attachments, ruptured, or stretched, accord- 
ing to the nature and as'.i'nt of the displacement. The great 
nerves in the viclmt/ :/ *h/j joint {such as the circumflex be- 
hind the shoui'^'.e'') aro often compressed or lacerated; hence 
severe paiu at the time of the accident, and a succeeding 
paralysis of the parts supplied with these nerves, which 
is BOmetiraes irremediable. Blood vessels may be pressed npou 
BO as to obstruct the circulation in the limb. Dr. Goldsmilh, 
of Louisville, reports a case of dislocation of the femur on to 
the brim of the pelvis so as to lie under the femoral artery. 
Bemaining unreduced, in two months it produced a diffused 
aneuribm of that vessel. 
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It 13 rare to find a simple dielocatioD of the nnkle, fur frac- 
ture of the fibula is almost a sure complication ; tiiid a back- 
ward luxation of the ulua is liable to be complicated with 
fracture of the eorouoid process. 

If the bones be reatoied to their nnturai poeiiioii, all of 
these defects and lesions are soon repaired. The ruptured 
capsule heals, the stretched aud lacerated muscles, tendons, 
and fibrous tissues regain, in a great measure, if not cnttrely, 
their former condition, and even the nerves which may have 
been contused or lacerated, may at length recover their wonted 
functions. To ensure perfect restoration it is necessary that 
the boue be uot allowed to escape from its normal position 
while the recovery is made ; a repetition of the luxation might 
prevent the healing of the rent in the capsule, and the retom 
of strengtii to the disabled parts. 

If, (111 the contrary, the dislocation remain unrednced. other 
changes, besides those which immediately attend the accident, 
necessarily follow. These arise from prolonged irritation and 
inflamniatoi-y action, as well us from efibrts to establish a sub- 
stitute for the old joint. The head of the dislocated bone 
forms for itself a cavity or uew socket in the bone upon which 
it is thrown, — a cavity which is produced in part by absorp- 
tion under pressure, and in part by deposits of ossenua mate- 
rial around the forming socket. The new articnhir cavity baa 
furnished to it something akin to synovial tissue, and the old 
socket becomes tilled with fibroid structures. The ginglymoid 
articulations do not make so much progress towards establish- 
ing new joints as the ball and socket variety. In many in- 
stances complete anchylosis takes place, — a condition whicli is 
not uuconmion in unreduced dislocations of the small joints. 

The muscles and tendons directly influenced by a dislocated 
bono become materially and functionally altered ; in some 
ancient dislocations, the rehixiid muscles maj" be shortened or 
retracted to an extent t}iat can never be overcome; the ten- 
dons get torn from their attachments and forced from their 
positions (as is often the case with the long tendon of the 
biceiJs) ; and front inflammatory action the various tissues may 
become blended in a mass, so that an attempt to break up 
tbeee adhesions wonld be attended with laceration. Adventi- 
tious bony material has been found in those blended masses, 
as if the conservative vital forces were engaged in furnishing 
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03seoaa matter to repair a fracture or to conatnict a new iir- 
ticulation. 

Tbe Lead of the rndiiis thrown upon the anterior or poatc- 
rior aspect of the humerus, may unite by osseouB or tibroiia 
material so as to prevent rotation, as well aa impede flexion 
and extension of the forearm. The backward dislocation of 
the nhia, if left unreduced, would be followed by such changes 
of various kinds, articular, ligamentous, and muscular, ue to 
result iu permanent defomiity in a few weeks. 

Evidence is furnished by dissection that in rare cases the 
rent in the capsular ligament so far unites in a few days that 
the hole which adimtted the passage of the bone out of the 
joint, will no longer permit it to go back again. Hilton, in 
fifty's Hospital Beporls, relates a case dissected three weeks 
after the accident, in which the rent in the capsule had so far 
healed aa to prevent a return of the head of the bone. The 
femur, when left unreduced upon the dorsum ilii for two or 
tliree months, is prevented from returning to the acetabulum 
by a narrowing of the rent through which it escaped from the 
joint ; but if well directed means be employed to reduce the 
bone to its proper position, the repaired ligament will so far 
yield as to allow the head of the femur to go back into place. 

Structures thrown into. disuse on account of the dislocation, 
undergo gradual atrophy ; and any part of the organism, 
whether vessel, nerve, or bone, that is pressed upon, suflei-a 
marked alterations, if not entire obliteration. 

When firm adhesion takes place between a large artery or 
vein and the dislocated bone, there is great risk of serious or 
even fatal consequencea from laceration of such vessels during 
attempts at reduction. In Eve's " Collection of Surgical 
Cases " are a few reports of serious injuries following attempts 
at the reduction of luxations. They are all trnnalations from 
French journals. " In one of tliein the attempts to reduce the 
dialocated joint produced a rupUire of the axillary artery, 
gangretie, and subsequently, the death of the patient. 

" In another, hemiplegia ensued, most likely iu consequence 
of extravasation in the bmin, from efforts used in the reduc- 
tion ; tlie paralysis gradually diminished, bnt the lower ex- 
tremity never recovered its natural heat and sensibility, and 
the use of the arm was almost completely lost. 
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" In a tliirtl case the difilocatcd shoulder was reduced thirty- 
eight days after the iiccideiit ; immediately af'ter the opcmltDn, 
emphyseiim 8Ui)ervcned over the arm and a great part of the 
back; very soon afterwards violent headache niid heniiple^n 
ensued, and proved fatal on the twelfth day. On exaniiiiation, 
the hrachial plexus was fonnd extensively lacerated ; al the 
sixtti, seventh, and eighth cervical and tlie first dorsal vertc- 
hrre, tlie spinal cord was swollen, softened, anil of a reddish- 
brown cdUii". 

" III the fourth case, the reduction was foUowed by an enor- 
mous puiiit'ut swelling of the extremity, the arm conhl never 
be used, and the fingers only retained a very small degree of 
sensibility and motion. 

" III a case of dislocated hip, the reduction was made very 
soon lifter the accident, and the head of the femur was very 
distinctly heard to slip into the cotyloid cavity; the patient 
died, however, five days after the operation. The anterior 
and exterior part of the hip was fonnd ecchymosed ; the 
pyriformis, gemelli, and quadmtiiB femoris, tlie capsule aiul 
ligamentum teres were ruptured, and the cavity of the juint 
was filled with pus. In this case, the fatnt tertninatioii waa 
apparently rather the result of the dislocation, than of the re- 
duction ; the observations, however, of M. Faubert, show how 
cautiously the attempts at reduction ought to bo made, and 
how necessary it is to coutiider whether a sufHtient extending 
force can be used, without inflicting serious injury on the 
patient." 

It will 1)6 observed that extending force was relied on in 
these unfortunate attempts at reduction ; and it is not even 
snggested that there may be an easier iind safer way of re- 
ducing dislocations. I have known thehumeriisto bebrcrken 
in a frnitlosa attempt to reduce an ancient dislocation with in- 
struments for multiplying force. Such an instance occurred 
iu this city a few years ago, but the surgeon did not see fit to 
report the case that the profession at large might be benefited 
by the lesson it conveyed. 

Another unfortunate attempt to reduce an ancient disloca- 
tiou of the shoulder (if the diagnosis waa correct) waa made 
In this city some years ago, and the surgeon (Dr. George C 
Blackman) published an account of the case. The " Westtsm 
Lancet " for November, 1856, contains the doctor's veraion of 
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tlie iiuturo of the injury, the operation to effect reduction, aiiU 
the rt-Hiilt. Ill A letter to tlie editor of that jimrnal, he says: 
" About the lOtb iilt., aiiled by yourself, 1 suuceoded in re- 
ducing by nittntpulntiuu^ without the pulleys, ii dislocation 
into the axilhi, of eighty days' ataiidiii^. Tlie reduction wti8 
accotupliahud in a very few minutes, under the inllneiR-e of 
clilorofoi-tu and ether, and the next morning the patient left 
for the country, in u comfortable condition. Since tlitit I have 
ivcuived no tidings from him. Encoumged b}- the result in 
tliis CH^,, another patient, himgelf a physician, a tail, athletic 
man, and about tifty years of age, decided to submit to the 
same manipulation, allliou^h Wis arm had been dislocated for 
about sixteen weeks. The diahication was downwards and 
inwards, and abnnt the tenth week an nnencccpsful attempt, 
by another surgeon, had been made with the pulleys, to whieh 
the force of six men was applied for two and a half hours. 
The patient being under the influence of chloroform and ether, 
aided by youi-self, Drs. Fries, Oary, Graham and Kauffmitn, I 
commenced my manipulations, adducting, rotating, abduct- 
ing, and elevating the arm. These efforts had bct-n made for. 
about ten minutes, and the least possible violence employed, 
when a tumefaction appeared in the pectoral region, whith in 
a few minutes attained a considerable size. Supposing that 
the axillary artery was ruptured, aa no pulse could be felt at 
the wrist, a ligature was intmediately applied to the vessel at 
the npper pait of its couree. The operation was performed 
about 10 o'clock a. m., and oompresaion of the pectoral region 
made by means of a sponge and broad roller. On removing 
this the next morning, the tumefaction had nearly disappeared. 
The patient coutiuuixl comfortable, and ahont nine days after 
the applicatiou of the ligature, I was compelled to leave the 
city on a profesaiouai visit to Indiana. I left on Friday after- 
noon and returned on Monday merning, at whit-h time I 
learned that my patient had died on Sunday morning, from 
beinorrhago at the seat of ligature. Two pljysicians. his moat 
intimate friends, lodged in the same house with him, but he- 
fore they reached his bedside the quantity of blood lost was 
80 groat that he sank exhausted in about two houi-s from the 
first and only attack of hemorrhage. Previous to my de- 
parture for Indiana, I had suggested to the physicians in 
charge, the importance of having coaipresaed sponge at hand, 
18 
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to be need in any eniergeiioy of the kind, but tliU was uot 
used by the iittendsiDl ; instead of applying pressure instautn- 
fieouely, he went in search of the physicians, who, at that 
early hour in the morning were in bed. The time tlma lost 
nn(|iiestioiiably led to the fatal catastrophe. 

" 1 might refer you to niimorous inafaticos of suct^ess in the 
reduction of old dislocations — from two to six months' stand- 
ing — wiiich liave occurred since the days of Wiseman, but I 
propose to notice only the accidents by which some of them 
attempts have occasionally been followed. One of the earliest 
recorded, so far as we have been able to learn, is llie i-ase re- 
ported by Desault 

" During the effort of this surgeon to reduce an old disloca- 
tion, suddenly a considerable 'himeiir arrienne' appeai-ed below 
the clavicle, which Desault attributed to the ' detjagemtnt de 
I'air amusse entre ks ceUulfS rompues ila. lissa cvllulairt ! ' In a 
few days this tumor entirely subsided under the influence of 
' astriitgmis el itne compression mHhotiiqiee' Wlietlier it >va8 the 
result of a disengagement of air from the lacerated coIIb of 
■ the cellular memhnvue, aa supposed by Dcsanit, or of a rup- 
ture of blood vessels, wc leave the reader to determine. 

"It is somewhat singnUir that Desault should have met 
with two cases of this oxl raordinaiy phenomenon. I'ellHtau'e 
explanation, in our opinion, throws some light on ihis sul>ject 
In an attempt to reduce a luxation of four months' standiag, 
the same kind o^'liimeur t^irienne' appeared. It was opeiii*d, 
and the beniorrliage from the torn artery was fatal. 

" Malgaigne states that he is acquainteil with hut a single 
instance of an ^emphysfme mnlnble' following a rediiution, 
and that is the one reported by Flaubert. The patient, u 
female let. 70. screnmod violentl^v during the operiitiou, and 
Malgaigne is disposed to believe that tlio emphysi-nm was in- 
dependent of the InxatioM, or the reduction. 

" Malgaigne, himself, attempted reduction in a case of 
sixty-eight days' standing, hut was forced to discontitme his 
etibrts in consequence of the sudden appearance of a tume- 
faction in the axilla, and on the shoulder. Ice was applied, 
and ill the conree of a few hours the swelling-was arrested, 
and by the twenty-second day, the blood which he lliinka 
came from ruptured nniaculiir branches, was completely ab- 
sorbed. 



"* A cue oocurred to Flaubert, in wlucli, bt^ides the tume- 
faction, the pulse could uot be felt at the wrist. The hand 
was cold, iueeiiBiblo, aud immovable. The next dny, however, 
the pulse returned lo the wrist, aud iu the course of twenty- 
six days the effused blood was absorbed. Frorieji lost a 
patient from a rupture of the axillary vein, which proved 
fatal in an hour and a half after the operation. The reader 
may find in the comprehensive treatise of Mnlgiiigne, details 
of cases in which the axillary artery was ruptured. We pass 
over those observed by Verdiu', Petit, Platner, Delpech, aud 
that referred to by Sir Charles Bell, in hta Operalice i<urgn-y 
The late Dr. John C. Warren tied the subclavian to arrest the 
progress of an enormous aneurismal tumor in the axilla, the 
result of the reduction of a recent dislocation, and of sup- 
posed pressure of the operator's boot. In this instance the 
coats of the artery were so contused that sloughing took 
place during a lit of coughing, five days a^ter the accident. 
In 1824, M. Leudet lost a patient at the hospital at Rouen. 
The dislocation was only of eleven days' alanding. and was 
complicated with a fracture of the margin of the glenoid 
cavity, as in the two fatal cases which occurred iu the practice 
of Prof, Gibson, of Phihulelpliiu. The latter cases are too 
familiar to every surgical student to require particular mou- 
tion in this place. Prof. Gibson, in connection with the re- 
port of the above cases, gives briefly the details of a fatal 
operation by David, of Konen. The luxation had existed 
several months, and great force was employed in the reduc- 
tion. This resulted in an inflammation, mortification, and 
death. Some yeara since, Lisfranc attempted the reduction in 
a case of four months' standing. He suocecded ; hut on vis- 
iting the patient an hour afterwards he was found dead. His 
death was attributed to cerebral congestion, as the autopsy 
showed the axillary artery, veins, and nerves uninjured. In 
the same volume, MM. Lenoir and Lan-ey refer to cases iu 
which they have met with lesion of the biwrhiid plexus, giv- 
ing rise to paralysis, and yet these were recent cases, and the 
reduction was most readily accomplished. Bnt I will not 
multiply cases of this kind ; those already related will suffice, 
in the minds of many, to answer the question — At what 
period of lime after a dislocation of the shoulder, is an attempt 
at reduction justifiable? When Prof. Gibson lost his first 
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patient, be wrote tliiit 'siioiild a ciir>e siiitilaF in oxicE-udl ap- 
pearance to that of Jamus SchofieliJ agiiiii ocTur, I eltall ftxl 
.justified ill adopting n similar course.' Wlien he hail lojit his 
second patient, (Johii Laiigtmi), he expressed liis views as 
follows ; " Tlie eouctusions which I am now prepiived to draw 
are directly the reverse of what I hiive stjited in some of Ihe 
foregoing pages ; I am now disposed to coiiilenin, in the most 
unqualitied terms, all attempts at tlie restoration of ancioil 
luxations of the humerus and other hones — except in eaec« 
where tiie patient is remarkahly tliin and dubilitatod, »nd 
where there has been little or no inllammntion at the time of, 
or subsequent to the displacement,' At a meeting of the Su- 
ciete de C/driirgie of Paris, July 3, 1850, M. Maiaunneuve re- 
ported a case in which, after M. Veipeau had failed, lie miu- 
ceedfd in reducing a hixiition of the shoulder of twelve weeks' 
standing, and elated with .this trium])h over the veteran of La 
Charite, lie asserts there are but few cases in which, with the 
aid of chloroform, we may not aueceed. ' QiieUts rmstantrs t( 
a-t-il a vnincre ici, en effd?' he asks, '11 ii'y a presgue pas 
etengrenage; les mmcles soul nKutrnlises par k c/iloro/orme ; il >u 
reatc done que ties adherences jibrmses : I'on pourra presqiie hnjours 
les surmoiiter, on lea romprt.' But these fibrous adhesions arc 
not the only obstacles to overcome; where tlie tissues sur- 
rounding the head have become consolidated by inflammation, 
the axillary vessels and nerves must he in danger of lacera- 
tion. Perhaps, however, as M. Maisonneuve suggests, thi» 
accident may be avoided by ' ejtejisions prepar(rtoire.f,' as in the 
attempts to restore contracted limbs to their natural shape," 
Cases attended with aueeesa are frequently reported, after 
the dislocation has existed from six weeks to as many months. 
Attempts attended with failures must be quite common, but 
accounts of them rarely get into print. If all the bad conse- 
quences had occurred iu eases subjected to the action of pul- 
leys and Jarvis' Adjuster, tlie blame might be mostly charged 
to those powerfully acting iiistruraeiite, but where goutio 
manipulation alone was employed there have been some un- 
fortunate results. Iu ancient dislocations of the ehoulder, a 
Joint that has been attended with a large proportion of un- 
foitunale attempts at reduction, the arm should be subjected 
to such movements as would tend to delach the head of the 
humerus from any adventitious conuections with the stniu- 
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turee in the armpit. The surgeoQ car. generaUy discover 
duriDg these preparatory manipiilatioiia whether the adhemona 
are firm and extenBive ; and he wiU he g<>veriii?d eomewhut. 
Iiy the evidence thus nhtained. If the head of the dishicuted 
hone can be i-otuted and moved freely in every direction with- 
out seeming to disturb the blood vessels of the axilla, there ia 
very liitle danger of doing mischief in moderate attempts at 
reduction, I have seen a eurgoon use his boot heel.in the 
axiila as a fulcrum, and then exert all his strength in a violent 
and excited manner to effoet a reduetion by pulling and twist- 
ing the aiTn in all diiootions, without regard to method or 
reason. 

If a vessel be ruptured, which is made known by a quickly 
forming tumor in the axilla, and by loss of pulse at the wrist 
if the main artery be torn, the grave question nrises. What is 
then be«it to be done? Of cunrae, any additional efforts to 
effect a reduction must lie abandoned ; and well directed mea- 
BHpes promptly adopted to arrest the extravasation of blood. 
If it be certiiin thai the axillary artery ia ruptured, compres- 
sion should he made npoii the euhclavian where it crosses the 
rib ; and the foi-ce should not be i-elaxed for fi»rty-eight houiB 
or more. It is possible that in the course of time the blood 
already extravasatod would form a firm coaguhim and aneat 
the hemorrhage. Well directed and prolonged compression 
lias resulted favorably; and ligation of the subclavian and 
axillary have, in the few inelances performed, proved fatal. 
Ceilainly such want of success attending dehgation, does not 
warrant a repetition of the opeixtions, though we reason with 
ourselves that there ean he no hope except in the ligature. 

Generally a hone which lina been dislocated, will remain in 
place when once returned to ita natural position, especially if 
'a little care be exercised in ihe use of the limb for a few 
weeks, or until it is prcanmed that the rent in the capsular 
ligament has healed, and the different tissues involved in the 
injury have returned to their normal «tate and relative condi- 
tions. However, in rare instances, there seems to lie n dispo- 
•ition for the Inxaticm to recur upon the moat triviaf oppor- 
tunity. I once hml a patient whose shonlder I reduced five 
times, at intervening periods of a few weeks ; and the last 
time I kept the arm in a sling f<ir two months as a safeguard 
B^net a recurrence of the accident. I had induced the 
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paticut to keep the arm l>y Uie sitle f"r two weeks, Imi thnt 
length of time did not prove Biifficient to prevent a reoumiig 
tu):atioii. The patient was u woiuun about thirty joare of 
age, who received the first dislocation — of the riglit shouldor 
— in 11 fall from a wagon; within a week she dislocated the 
ui'ni agaiu while sweeping, the hand being raised at tho time 
and the elbow projecting outward from the body and upward ; 
tlie tliird displacement occurred wliile fixing a window cartain 
as high as she could reach ; the fonrth happened in the act of 
aa^Tiig herself from a fall; and the fifth and lust, while hang- 
ing ClotheB ou ai line higher than her head. All of the acci- 
dents occurred within u period of six mouths ; and in each 
instance there was no trouble in reducing the boue to place 
by ordinary manipuliitiou, tio chloroform being used. I begun 
to suspect tWatthe edges of the rent in the capsule had become 
covered with synovial membrane, and thereby ottered an open 
and smooth passage-way for the escape of the bone from ita 
normal position. The suspicion grew stronger from the tact 
that eiich succeeding reduction was attended with less and 
less trouble. Whether the rent ever closed I am unable to 
state; yot aulHcient contraction took place in it during the 
long pennd in which the arm was bound to the side by means 
of a sling, to be a protection against another accident of the 
kind. Dr. Jay, of Marion, Indiana, once hud a eimihir case to 
manage. Ho reduced a recurring dislocation of the shoulder 
several times;' and at length thf patient, upon having his 
arm re-dislocatod, applied to another surgeon for relief. The 
second surgical attendant was not ou friendly relations with 
the firat, therefore he led the patient to believe that the dis- 
placed bone had never been properly reduced, and instigated 
him to commence a suit for the recovery of damages. The 
plaintitt^ however, failed to get a decision m his favor. 

In the September number (18tj9) of the Wentern Journal of 
Meilicine, W, R. Thompson, M.D., of Vandalia, O., reports a 
case of recurring dislocation of the hip, which is not without 
interest. "April 9th, 18139, I visited a patient in cot^unctiou 
with Or. n, B. Nunemakor, for the purpose of reducing a 
disloi:ation of the head of the femur of three days' standing. 
Our patient, a boy, aged sixteen years, mnsrular and healthy, 
had been playing with a colt, whiL'b became unmanagenble, 
running violently against him, dislocating the head of the 
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lemiir upward and backward, upon the doi-Bum of the ilium. 
The iujiirod limb lajr in a Berui-tiexed poBilion, the heel ab- 
ducted and the toes Juverted, resting on the instep of the 
opposite foot. Measurement revealed about an inch and a 
half of shortening. The patient waa put under the iuflueiice 
of chloroform, aud the dislocatiou reduced by manijiulatlou, 
(Ueid'a method). The first effoi-t we made the head glided 
from its bed; the circular movement brought it under the 
acetabulum, converting it into a sub-pubic dislocHtion. The 
movement was then reversed, which brought the head of the 
bone to ita fii-st position on the dorsum iiii. The limb was 
ttgaiu brought across its fellow, aud the circular move- 
ment carefully made, at the same time guarding the head of 
the bone from passiug around the socket. To our gratifica- 
tion the head passed in with an audible snap, the limb assum- 
ing its normal position. The patieut was then placed in the 
horizontal attitude, and the injured limb secured to its fellow 
by means of a roller extending from the ankle to the knee. 
On the following day, on our firet visit, the liip-joiut was found 
to have been dislocated during the night. The boy, contrary 
to most positive orders, had attempted to raise himself up in 
bed, and at the same time turning partially around, threw the 
head of the lione out; the leg assuming the same position aa 
when we first saw it. Again the patient was placed under 
the infiuence of an amesthetic, and the luxation reduced as in 
the first operation. He was then secured firmly Viy means of 
a splint and bandiige to the couch in which he lay, in order 
to guard against a thii-d InxUtiou. In this secured position he 
lay for seven days, doing well, except some slight peritonitis 
occasioned by other injuries received in conjunction with the 
first dislocation. During the night following the seventh day, 
he loosened the bandage which held his head and shoulders 
to the bed. Finding himself again free, his first impulse was 
to get up. (lie seemed unable to appreciate his condition.) 
In this attempt he again threw the head of the bone out of 
the socket. This, in our npinion was easily accomplished. 
Iji the first place, there was an extensive laceration of the 
Cspsuhir ligiiment, allowing the head to glide easily from the 
socket; and seuoudly, the limb in its secured position to the 
nplint and bed. with the fihonldei-s and body free to move iu 
the direction of the erect posture, and to the right. These 



1 



S80 DinxKiAnoiiB. 

movemeQts would, under the clrcumelaiicoB, cfirtftmlv produce 
a dislocHtioii (the left liaib btiiiig the iiijiire<l oir-)- At oor 
request, Dr. J. C. Reeve, of Dayton, Ohio, was ciiUeil in coaii- 
Bei, in order to fortify oui-selvcB against any eiibsvquent 
trouble, in a legal point of view. The patient was agsifi 
ausestlietized, and Dr. Itoeve thought, upon fii-at examJnatiou, 
there might be fracture within the capsular ligament ; but, 
upou further investigation, coincided with our previous diag- 
noBis. Wo then proceeded to reduce the luxation in theriiaii- 
uer before meutioued, and with eimilar success. At the doe- 
tor's suggestion, the splint wua reduced in width from iivB 
inches to three, and not to be secured to the bed, and the toe 
was everted to about seventy-live degrees — the foot nbductcd 
about four inches fi-om the nornuil axis of the leg — the body 
was secured to the bed as was previously done. In this posi- 
tion he lay for three weeks, after which time the splint wm 
removed and passive motion induced. 

" At the time of writing the above, the boy was able to 
walk without crutches, tliough there is still some lameness — 
the foot is still iu an abducted position, with the tot) everted, 
^ving him altogether an awkward appearance. 

" In this caiie tlie difficulty did not consist in the reduction 
of the dislocation, hut in retaining it in its normal position 
after reduction ; and it is our opinion the injured limb should 
always be secured with a spUnt, the normal axis of the leg 
maintained, and the toe but slightly inclined outwards. It 
will be seen that the splint in this case was left on somewhat 
longer than would be required iii'thc majority of cases." 

In the above ease it seems strange that the toes remained 
everted and the foot abducted after the reduction was eH'eoted, 
unless the head of the feuiur was fractured or a notch wna 
broken out of the rim of the acetabulum. 

Case CCXV. of Dr. J. Mason Wan-en's S»r<}icnl Obsfrrtitians, 
was somewhat siniilur to that just quoted. The hone slipped 
out of place in a few minutes af^er it was reduced, while tU« 
limb was slightly raised for a more thorough inspection. The 
experiment of reduction and luxation was performe<l HOreral 
times to see what was the probable cause of the easy reent* 
reiicL'. Slight ci-epitus showed that a fracture of the ucotubn- 
lum or head of the femur existed, prolmbly of the upper nnd 
back part of the cotyloid border. Hence, Desault's fmcture 
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npimratUH was emiiloyed for three weeks. At tlie end ol' tluit 
time tlie patient threw q6' tbc spliut, and began to use \m leg. 
Wdile tiiruing around the bone slil^ped from ite socket, and 
in the oourBe of a week the accident occurred a number of 
tiini'0 upon the most trivial oci-aaioiia. A [lernmneut sjilint 
was then put on, and the leg kept quiet in a straight attitude 
fur several months. After the fnieture dressing was removed 
the joint fllowiy regained its mol>ility. Dr. Wiirren pertineutlj' 
remarks thut if the patient had pueaed into uther bands when 
«ome of these recurrences of the dislocation took place " it 
might easily have been urged that the di flotation had never 
been reduced." 

In eases of old dislocation of the shoulder, the accident re- 
curring over and over again, tliere is little skill required in 
efl'ecting a reduction. Some persons in whom the shoulder is 
80 afiected, have learned to reduce the dislocation for them- 
selves, by reaching over a gate, taking hold of one of the lower 
bars, and hanging in this position, when the intire n-eighl of . 
the body is suSii^iciit to restore Ihe jwirts to their place. The 
non professional brother of a patient of my a'uquaintance had 
learned the manuer of reducing a frequently recurring dislo- 
cated shoulder, and performed this service whenever required. 
Borne loose jointed children practice dislocating, wholly or in 
part, some articulation of the thumb or of the fingere ; the 
reduction is performed with equal facility. 

Causes of Diblocation. — As has been stated previously, ex- 
ternal violence and muscular contraction are the frequent and 
prevailing causes of dislocatjou. A blow upon the top of the 
Moulder, escaping the acromion but hitting the head of the 
humerus, may force the latter bone downwards, below the 
glenoid cavity, into the axillary or snbglenoid space. It is 
possible that the femur, when the limb ia in a state of abduc- 
tion, may be driven downwards in the same manner, so that 
the head of tne bone ahail tind a hxlgment in the thyroid fora- 
men. The patella is known to have been dislocated by a 
direct blow. Either end of the clavicle may be forced out of 
articulation by direct violence. I reduced a luxation of one 
condyle of the jaw, that was produced by a kick. 

The indirect force most commonly produces dislocations, 
irhetherthe articulation, at which the accident oceur8,be of oue 
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kind or anot)R'r. A powerful force suddenly applied to the 
elbow, carrying the arm excessively upward, may rupture the 
capsular ligameut of the shoulder joint, aud thus open the 
way for a luxation. The hand thrown forward to break a 
fall, may receive a force which is safely transmitted through 
the carpus, and shaft of the radius, without frat-tui-e or disji- 
catiuu of those piirts, but the head of the radius may he 
wrenched from its ccnneclimi with the external condyle. It 
is not always easy to determine the esseniial cause of disloca- 
tion ; an injury is received in some unknown manner, which 
proves to be a luxation. The patient can not positively tell 
whether the violence was applied to the arm or to the shoul- 
der, to the hand or to the elbow. A bruise upon some point 
remote from the luxation or directly upon the joint, may lojid 
to u rational interpretation of tlie cause, yet there muy be 
sevend contusions, and all be produced by forces independent 
of that which caused the dislocation. Generally a limb in It 
state of luxation la a little shorter than natural, though It 
may be longer ; in most instances it is cither longer uraboiter, 
and mroly retains the same length as the other limb. In a 
dislocation downwards of the humerus (subglenoid) the arm 
18 lengthened about two inches ; if the head of tho bone bo 
thrown under the coracoid process (subcoracoid) the arm U 
lengthened about three quaiters of an inch, and if the dw- 
placemeiit extend inside the coracoid process the head of tJi« 
bumeins rises toward the chiviele and the arm is ehortened. 
In dislocations of llie liip, the leg is two or three inches 
shorter if the head of the femur be thrown upon the dorenm 
ilii, and the limb is longer if the dislocation be downward into 
the thyroid foramen. In dislocations of a ginglymoid articu- 
lation, the limb is rarely lengthened, uiid is generally short uned. 

A dislocaled limb always has a constmincd and distorted 
appearance, which is diagnostic of the injury. A dislocHtJon 
of the radius and uhni backwards resembles n deformity fol- 
lowing a fnicture of the shaft of the humerus just above tho 
condyles, yet the rigid state of the parts involved in the dis- 
location, and the mobility in fracture, ought to be sufficiently 
marked to remove doubt in any case, to say nothing of other 
distinctive features in each. 

The pain and disagreeable numb seusatiotis attendant iipuu 
a recent dislocation, aid in the diagnosis, though sueli signs 
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are not eufficieutlj cimracteristic of the injiiiy lo settle a 
queation iovolved in doubt. Not much cuii be determined by 
the swelling, for other injuries have that syniptoni iu n greater 
or less degree, the amount not always depending upon the 
Beverity of the lesion. 

Fractures near the joints and sprains resemble dialocRtions. 
A gprain is attended with pain, swelling, and stifl'uess which. 
may be taken for the rigidity of luxation. However, n limb 
simply sprained can he made to move in all its normal direc- 
tions, and no ngly deformity, beyond that caneed by the 
swelling, can be discovered. In a fracture crepitus can almost 
always be elicited, a sign which is unmistakable. Dislocated 
joints and even those merely stiffened from disuse, may be 
made to yield a creaking, criickling noise, but it is not the 
sharp, harsh grating sound known as the genuine crepitation 
of fractnre. 

It is difficult to reiluce a dislocated bone, and when reduoed 
it will generally stay in place ; not so in a difficulty consisting 
purely of a fructnTe. In the latter injury the reduction is 
easy, and the disjilaccment returns to the parts as soon as left 
to themselves. For instsuice, a fractnre of the neck of the 
femur is attended with shortening, and, in some instances, in- 
version of the toes — both marked features of dislocation of 
the hip, yet iu the event of fracture the shortening could be 
readily overcome by moderate extension ; iind if this force 
was relaxed, the shortening would reappear. In the event of 
dislocation, the shortening could not well be overcome and 
the toes be brought into their natural attitude without reduc- 
tion ; and when the head of the bone wa^ oune replaced it 
would not leave its situation as soon as the limb was left to 
itself. In addition to these differential signs, the mobility in 
fracture and the rigidity in dislocation, are quite distincuve, 
and, therefore, valuable. 

The sooner the investigatjon of an injury is held after an 
Accident, the clearer will appear the differential signs; and 
the loss distress will be inflicted upon the patient in establish- 
ing the diagnosis. If two or three days pass before the in- 
jury is seen by the surgeon, he will be balked by the swelling, 
the tenderness, and the tnuiid condition of the intiltratcd tis- 
' saes. It is advised by MaJgaigne. in obseure cases, to insert 
a elender and well tempered needle through the tissues to the 
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articulation ; and with its point explore the structures of the 
joint. If the head of tlie bone he in phice the pragress of tha 
ueciile will bo arrested ; but, if out of phice, the hoikjw epuce 
it oiioe occnpied will be i-eiiehed, and the diagnosis e^tiibli^ie^. 
It i3 fur better to use an exploring needle tlnin to ronnuii in 
doubt conceniiug th^ nature of tbe injury. The point of 
lifiieti'utinH should be aelei;ted ao as not to endanger the punc- 
ture of a large vessel or nerve. 

8ensitive females, or those possessing peculiarly impressible 
nervous pj*et-eni3, mtiy cluiui that they have a dislocated joint, 
and simulate luxation to an extent likehr to deceive the un- 
wary. The knee is the joint most liable to he attacked with 
sucii symptoms as are generally the result of hyBtericiil com- 
plications. So irreguhir becomes the distribution of nerve in- 
Snences that the parts about the joint may swell and become 
distorted, ov waste as if struck with palsy. The patient chiims 
to have sUjiped and displaced a bone, and ever aftt'r was nn- 
ah1e to walk or even move tbe J'>int. Mauipaliitiona and 
passive motions are attended with excruciating piiiu. In 
eome instances the rigidity of the articulation is well calon- 
lated to mislead, the physician being conviuoed that no lesion, 
other than luxation, could present such artiouhir iixedne^. 

These ueuropathic affections of the joints are called forth 
at iirst by the feelings and imnginitigs of the patient, who 
having once or iwiee given way to the belief that she is suffer- 
ing from a dislocation or other serious lesion of the joint, de- 
ceives herself into the full conviction of having a real malady. 
This feeling indulged in for a few weeks or mouths, disturlis 
the nutritive functions of the part claimed to be displatrcd «r 
disordered, and in time a real deformity exists, wbich ie lu 
danger of becoming permanent. If the surgeon be persuaded 
that no luxation or real defect exists, he may have chloroform 
administered and go through with the mock perfoi-mance of 
reducing a dislocation, or of executing simic important openi- 
tion. Patients have thus been deceived into a cure whit^ 
could not hti accomplished iti any other way. 

General Tkeatmknt of Dislocations. — From w hat !]»!• been 
previously written it will be seen that I am in favor of reduc- 
ing dislocated hones by such gentle movements of the limb in 
certain directions as shall relax the muscles and bring tlia 
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head of the displaeod bone into a poeilioii favoraljle to its re- 
turn through the same i-ent hi the capsular ligament, that 
permitted the egi-ess. This is to lie accomplished more by 
tact than by force — arle vou ci. However. disJuciitiuns of the 
ginglvraoid artieiilatioiia can not he reduced without more or 
lesa force in used. The power is not to be employed rigidly 
ill a straight line, but udvantiige is to be taken of the muscles, 
relaxing them an much as possible, and by twisting and rock- 
ing motions the impediments of bony prominences are to he 
overcome. For instance, in cuse of dislocation of the ulna 
backwanls, extension from the wrist and ooimter-extensiou 
from the ahonlder, with tlie whole arm in a straight attitude, 
will avail nothing, except it defeat the object to be accom- 
pliahed, nnless force enough be emjiloyed to break and tear 
through every obstacle, Tlie knee is another joint, when lux- 
ated, tliat requires force to reduce it, yet the leg needs to be 
flexed, and the force used against the bam, and not upon the 
foot with the limb in a straight position. A little coaxing in 
tbe management of dislocations, often proves eflrectual when 
arbitrary force is obstinately resisted. Intelligent manipula- 
tion nmuifested in accordance with a good understanding of 
the anatomy and pathology of the articulatiou, wilt generally 
succeed in reducing a disloeatiou when brute force would fail 
or be attended with unnecessary suft'eriiig and lasting injuriee. 
The accomplished surgeon considers well every phase of 
each case, mrely allowing liimself to be completely thwarted ; 
if one method of reduction does not succeed, he tries another, 
being ever fertile in expedients and resources. He even en- 
list* the power of the muscles to assist in the work of reduc- 
tion. The expert bone-setter does not, when called to treat a 
dislocation, first look about for pulleys and other contrivances 
for multiplying force that he may violently drag tlie bone back 
into place, regardless of consequences. The ignorant and in- 
experienced are ever embarrassed ; and in order to mask tlieir 
inafficioncy, they often resort to violent measures that are en- 
tirely annecessary. NaturnI prominences about tlie joints 
have been taken for deformities ; and a simply sprained articu- 
lation has been subiecled to the stretching influence vif Jarvia' 
Adjuster. The physician who liaa courage to acknowledge 
his incompetency to treat a surgical injury is a moral hero 
who will not go through the world with merits unrewarded. 
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The moat- akillfiil and experienced aurgeoo is often baffled or 
utterly thwarted in his etiorta to reduce a dislocatiou ; aud his 
failures leach him to be chiiritable in passing cnticigma apon 
those whose op|ioi-tuuities to acquh-e and put in prairtice bwp- 
gical knowledge have been necessarily limited, 

With the patient nnder chloTOfbrm the majority of laxa- 
tions will yield to well directed and persevering manipuhition : 
if that fails, extension and counter-extension should be made 
by the hands of assistants, and while these forces are being 
applied, the surgeon ahnnhl give proper directions, and en- 
deavor witli his own hands to rotate the limb or to impart 
Bueh movements to it as shall favor reduction, 

These eftbrta having fiiiled, the surgeon maydeera it ndvia- 
able to resort to Jarvia' Adjuster, the pulleys, or some other 
contrivance for multiplying force. A strong cotton handker- 
chief, or a wide strip of firm muslin may be made fast to the 
wrist (if force is to be applied to the arm) by llie common 
double slip-knot or what is called the " clove hitch," for the 
application of the extending force ; a wule towel or folded slteet 
put around the chest, just under the arm, will do for making 
the counter-extension. Two largo staples or spikes driven 
into door posts or window sills, or any firm fastenings in a 
wood shed or back room, a few feet distance from one another, 
will answer for points to make fast to when everything ta in 
readiness. Let the towel or sheet surrounding the patient's 
chest be tied to one spike or staple, and a strong cord or rope 
doubled upon itself, be tied between the other spike or staple 
and the extending handkerchief placed on the paticntV wrist, 
A stick or cane inserted between the two thongs of the 
double rope may now be revolved as in a Spanish wiudlasa, 
until the extending bands are made tort. It will be seen that 
great extending and counter-extending force can, in this way, 
be brought to bear upon the arm. The contnviinco ia so 
simple that it can be gotten up in a few minutes in any tHnn 
house; anil it serves all the purposes of ostly blocks and 
pnlleys. Since the discovery of aniesthesia and rational man- 
ipulation, there is seldom a call for such mechanical contriv- 
ances as constituted a necessary pai-t of the surgeon's para- 
phernalia a half century ago. I have rediacd dislocationa in 
subjects of great ninsculurity, without assistanceor appliances; 
aud although I have possessed a Jarvis' Adjuster for fifteen 
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years I have rarely put it into use. I liegiii to fegurd it he 
entirely superfluous. 

It was i'ornierly considered iiocessury to subdue muscular 
tenfiioii and to reduce the powers of tlie system by the use of 
warm baths, venesection and tnrtarized autiniony; but (he 
discovery of anaesthesia has entirely superaedeil tliose ngeuts. 
The forcible, prolonged, agitating; and painful attempts to re- 
duce dislocations, which were common to older surgery, arc 
scarcely heard of now. The old notion that the miisdoa had 
to be " tired out " by the prolonged traction of a number of 
men, or by various mechanical contrivances, some of them of 
the most ludicrous iialu re, which maybe seen depictt'd in 
old books of surgery, has been almost entirely supplanted by 
more rational ideas and sounder principles. 

In France an instrument called a dynamometer ia used in 
connection with the pulleys, in order that the precise force 
employed may be accurately measured, 'i'his is a reiinement 
that has not been introduced into Aniericim practice, Inas- 
rauch as different degrees of force are required in individual 
cases, and it never having been ascertained how much force 
may be safely applied in a given case, the instrument could 
have no practical value. 

It should be remarked for the benefit of those who may 
employ pulley foree, that the surgeon is to watch the condition 
of the joint while the extension is being made; and as soon 
as the head of the bone seems to be opposite the empty ar- 
ticular cavity, he is to order tlie extension to be relaxed, and 
at the same time he completes the reduction by pressing or 
pulling the bone into, place. If he fails to return the head of 
the bone to its normal position, and it sinks buck into its new 
forrted bed, the pulley force is to be renewed, and a fresh 
attempt made to return the bone at the nick of time when the 
assistant relaxes the extending cord. The handkerchief or 
bandage applied above the wrist, elbow, ankle, or knee, as a 
fastening to hitch the ropes to, may, in prolonged cttbrts at 
reduction, excoriate tlie constricted parts, and the woinida be 
followed by dangerous sloughing. It is to be borne in mind, 
therefore, that there are worae evils than a dislncalud bone; 
and a surgeon might bnng discredit upon himself by hopeleE^ly 
ruining a limb, even if lie succeeds in the reduction by the 
exhibition of unwarranted violence. 
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Kffhu'tion having been aL-compliehed, the posiiion of the 
replaced bone must be inaintuitied by bandages, or oliii^, tor 
a cei'tniii period ; geneniliy a week ie suiQuient to confine niCMt 
of the joints ; the shoulder slioiild be kept in a state of i-epose 
for two weeks, liigh grsides of iiiflamnintiou require topical 
iippliuiitioiis of evaporating and anodyne lotions. In the 
event of 811 ppii ration the pus should be evacnated at a proper 
time, and etforte made to prevent anchylosis. 

Tenotomy hiia been perfoimed in order to overcome what 
seemed to be the cliief resistance to reduction. Tlie tendtv- 
Achillia has been subcutaneonsly divided to facilitate the re- 
tnin of the foot to its normal place when luxated backwarda ; 
and BO have the teudona of the thumb been served to accom- 
plish reduction. In regartl to these opei'ations I may say, 
that there is no aeiions objection to tenotomy if reductioD 
can not be effected in any otlier way ; but with the free use of 
an amesthetic, it ia not probable that such measures are ever 



In compound and complicated dislocations there can be no 
definite rules which will reach many cases. The lesions are 
generally of such a serions and complex initure, that ibe sur- 
geon must manage each according to its individual peculiari- 
ties. A joint badly crushed as well as dislocated, with injury 
of the passiug vessels and nerves, may require amputalion or 
resection to save life. However, there is generally no nece»- 
sity for haste in resorting to exti-eme measures unless the i)i«- 
organized condition of the limb demands prompt actiou. The 
conservative spirit of modern surgery has saved limbs that 
would have been ancrificed at once in SirAstley Cooper'a 
time. Loose pieces of bone deprived of nutritive connections 
should be removed in compoimd injuries, and then if the re- 
duction bo accomplished, and the joint treated like a fracture 
or in accordance with the demands of the case, a serviceable 
limb may be saved to the patient. Compound disloiation of 
the knee, complicated with fracture of the patella, and the 
con.lylcs nf the femur, generally demands amputation to eavo 
life. The dangisrs from prliniiry shock, subsequent pyiemia, 
and irritative fever, constitute well grounded objections to any 
argument advanced in favor of attempting to save the limb. 

If a dislocation be complicated with a fracture, the hixatioo 
should be overcome first, if possible, and then the fracture 
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may be treated as a.- simple injury, for a disloeatod bone loft 
until a I'mcture hiis uniteil, is not easy to be retunifd to jiljiw. 
Tlic oklcr Wiirreii, of Bostou, once liad a ciiae of aboulder 
dislocutioii and fniclme of tlie humerus on tlie same side; 
and he was uuiiblu to reduce the luxation until the hrokeii 
bone was re|iaircd. Tliia coui-se is commended by Maigaigue, 
ond it <?ven miglit be uL-cessji ly when tliu fracture was so near 
the bend of the bone as to iiMwiei" it iui]>ossiblc to overeome 
the dislocation uutil The fru^monta of the liunierits had unit«d 
so as to make a lever of the unti. 

My experiouce with compound dialtKatious leads me to 
commend uu uttempi to suvu \\iv. limb williont nmputatiuu. 
Two yi'ura ago 1 was called to an injured elbow m w hiuh the 
radius und ulna were projecting through the tti-ali on the pos- 
terior axpect of the arm. I gave the ]iaticnt cliloruform, and 
ratlier easily pulled ilie Inxated bones into poisitinn. 1 dressed 
the iirnli in u semiliexcd position, and left the wound in the 
skin as it was. Intlumnnuion was held repitssed by the uao 
of enoting lotions, and the internal use of chloral hj-drate. 
Cunsideiahle suppuration attended the healing procuBs, and 
the elbow was somewliat atift'. In this case there appeared 
no excuse for am[>utatiou. 

A boy was playing base ball and received n compound dis- 
locution of the ring tinger at the knuckle joint. It required 
great traction to pnll the luxated bone into place. Tlowever, 
witli f'irce and manijiulation I succeeded in the rednction, I 
bound the finger iti splints, and kept tlie lesion wet with eool- 
'iiig lotions. In four weeks the tinger was well, yet somewhat 
Btijfat tlic injured joint. Passive nmlion for three montha 
complolely rcstm-ed the futictions of the joint. 

I was once culled to Dr. McKinney, of Defiance, O. He 
had recvive<l u compound dislocation of tlie ankle the day 
previously. Ampntation had been advised, but I opposed 
sncli a ]M-ocednre. Tlie patient was a very large man and the 
iiUurctl limb swelled iirodigionsly. The dislocation was re- 
duced, tiinl tlie limb left without splints or nther dressing? 
except pledgets of lint laid upon the the wound. There ap- 
peared to he no dis[iositioii to a re-dislocation. The swelling 
of the k'gwaa so great tliat phlycteufe appeared ami gangrene 
tlirciitenod. The patient made a good recovery, yet with re- 
stricted action of the ankle-joint. 
19 



CHAPTER II. 



DISLOCATIONS OF PARTICULAR JOINTS. 



Fio. 106. 



DISLOCATION OF TEIE JAW. 

The under jaw is artieulflted, through its coiidyieB, with the 
glenoid cavities of the temporal bones. lu each tcmporo- 
maxillary joint is a bi-concave fibvo-cartilage, ivith synovial 
membrane on both siii't'iicos, which fiicilitntca the vaiioua mo- 
tions of the articulation, and in a, nieasui'e prevents luxation, 
for its elastic substaucc lessens shocks, and its shape deepens 
the nrticnlar cavity. The glenoid 
cavities aic boumled in front by 
ridges of boiie called the emineiiuie 
iirticuluieR ; and in laughing, yawn- 
ing, ami other forwanl Tnnvenicnts 
of the lower jaw, tiic condyles rest 
upon these bony prominences ; but 
tlie ligaments of the temporo-max- 
illary joints, prevent the condyles 
from dropping into the zygomatic 
fossiB in front of the eniinentire ar- 
ticulares, or from becoming dislo- 
cated. However, an extronie downward and I'orvviird motion 
of the jaw, as eometinies takes place iu gaping, ruptures the 
ligaments, and luxation ensues. Muscuhu* action, tlicn, is suf- 
licient to produce the lesion. Sir Astley Cooper reports tUo 
case of a boy who hud his jaw dislocated by iin apple forced 
into his mouth ; alid Dr. Physick, of Philadelphia, knew a 
woman to dislocate her jaw while scolding her husband. Dr. 
E. Andrews, of Michigan, roporta a case in the Peninsular 
Journal of Medicine, in which a patient while vomiting from 
the etVects of lobelia, received a dislocation of thi« jaw ; other 
emetics of the aarao kind hud been frequently-taken, hut no 
(■290) 
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ill effects had followed except a seiiaatioii of slight spaBin at 
tlie joint. Malsfaigiie met with lour CAses of luxation of tlie 
jaw from vomiting, and five from convulsions. Dentieta not 
untVequentlj' dislocate the jaw on one or both sidea while en- 
gaged in extracting teeth, removing old fangs, Jintlcveu while 
excavating and fillijtg. Dr. Gilbert, of Biittiilo, in a Thesis 
upon Disloculion of ifie hiftrior MaxUlixry, relates a case of lux- 
ation of both condyles forward, under the zygomatic arches, 
which occurred while be was ttiking an iniprcBsion of the 
lower alveolar ridges, for the purpose of making an artificial 
set of teeth. 

Direct violence occasionally produces luxation of the lower 
jaw. A heavy lateral blow, or the kick of a hoi-ee or mule, 
the force being directed forwards as welt as laterally, may 
dislocate one or Iroth condyles. 

Children and elderly persons are not snbject to thiB accident, 
though a case in one of the extremes of age is occasionally 
reported. Nelaton found a dislocation of the jaw in a peraon 
above seventy, whose gums were toothless. 

Luxations of the jaw occur most frequently in persons from 
fifteen to thirty-five yeai-s of age ; and in females much ofteuer 
than in males. A laxity of the ligamentous structures about 
the articulations favors dislocation, wliethcr the subject be of 
one sex or the other. Aa soon as the condyles become thrown 
slightly in front of the articular eminences, the jaw is spas- 
modically forced forward by the combined action of the mas- 
seters and internal pterygoid mnaclcs, 

A backward dislocation is impossible unless the osseous 
structure of the external ear ia broken at the same time. Dis- 
location of one condyle forward, the other being left in place, 
is an accident of not extremely rare occurrence; though both 
condyles are much more frequently luxated in one injury. 

The symptoms of dislocated jaw are so marked and charac- 
teristic, that, says Kobert Wm. Smith, " were there not re- 
corded cases to the contrary, wo conld scarcely suppose it 
possible that the true nature of the accident could be over- 
looked. * * The month reniaiiiB widely opened, and the indi- 
vidual is unable to close it ; the inciaor teeth of the lower pro- 
ject beyond those of the upper jaw ; the saliva flows frnra 
the month involuntarily and profusely ; speech is diflioult, 
and the pronunciation of labial consonants impossible; deglu- 
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tition can not be performed, and the motions of the tongue 
are limited." 

" The masseteric regions of the I'heeks are flattened, a Je- 
presaioii is observed in front of tlie auditory i;anal, imnwdi- 
atelj' helow the horizontal root of the zygoma, and the finger 
onn be sunk into the parotid 3p:ice. Tlie coroiioid pi-ocess 
forms below the mal»r bone, a prominence whicli is very \'isihlc 
cxtornally, but which is most distinctly 
felt through the month,*' 

'■ There is I'lkcwisenn evident ftiliness 
tu the temporni fos^a, between the eye- 
brow and the ear, immediately above 
the zygoma. Tliis prominence (which 
does not seem to have l>ocn noticeil by 
!iny writer except Mr. Adams) sppcaro 
to be thus praduced: As soon an the 
condyle bus cleaivd the nrlicnlar emin- 
once, it at once becomes placed apoo a 
higher level than tlie apex of the coro- 
noid process; it is elevated in the tiame 
proportion as the cnronoid process is 
depressed. It thus comes into contact with and pushes up- 
wards the posterior fibres of the tempoi-al muscle, which pnsa 
horizontally, or nearly so, over the pulley-shaped surface of 
the zygomii. To the displacement and stret<!hhig of those 
fibres over the upper surface of the condyle, the proniiiionco 
alluded to is, I conceive, to be ascribed." 

Tiie corouoid process can bo felt through the cheek, or 
withiu the mouth; and the relation of the teeth is altered. 
The puin in a recent case is intense; but becomes mitignted 
in the courae of a few days in cases left unreduced. 

When one condyle is dislocated the anterior arch of the 
jaw inclines to the right or left side as the case may be, giv- 
ing the lower part of the face a distorted appearance. The 
mouth is not held wide open, as in the double dislocation, bat 
the parallelism of the teeth is destroyed, and the jaw h rigidly 
fixed in the distorted state. 

When luxation of the condyles is left unreduced for sevom) 
weeks or months, the chin gradnally becomes elevated, the 
patient is enabled to close the mouth, the involuntary flow of 
saliva ceases, the faculty of speech is regained, and most of 
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the characteristic signs of tlie nature of tlie injury disappear ; 
Imt tlie projection of the chin, and the advance of the lower 
incisor teeth still remain, making the lower segment of the 
face rather unsightlj*. In fact, the general mobility of the jaw 
is never fully recovered, if the hone bo left unreduced. 

Mr. Hey, in speaking of dislocation of one condyle, does 
not admit that the chin is carried off to the side opposite the 
lesion, but declares that he could see no alteration in the posi- 
tion of the chin. The symptom most diagnostic, according 
to his description, is a small hollow or depressioa which can 
be folt behind the (.-onilyle that is dislocated ; and the other 
side is natural or free fi-om any such empty space. 

When the month is open to its utmost extent, the tips or 
extremities of the condyles rest on the articular eminences 
which bound the glenoid cavity in frout ; and being poised on 
those eminences, the muscles have an opportunity to jerk the 
condyles in front of those ridges. Kven if the massetera and 
pterygoids hold steadily, constituting a fulcrnm, the chin de- 
[)re86iiig muscles, acting on the long arm of the lever, may 
readily accomplish the displacement of the condyles forward. 
This view of the mechanism of the under jaw, explains why 
gaping produces luxation ot^ener than all other causes com- 
bined. Besides, it is common for the muscles of the neck and 
face to act irregularly during the effort of yawning, 

deduction of a dislocated juw has been efi'ectcd after the 
bone has been t>ut of place sevei-al weeks, and even months. 
There is no objection to an attempt being made at rednction, 
even if six months have elapsed from the time of the acci- 
dent. However, it might be diiBcnit to keep the bone in place 
at^r it had been luxated so long; and after the implicated 
parts have become accustomed to their new relations, there is 
ii« longer a pressing demand for enrgical interference. The 
beat time to eflect rednction is immediately after the accident ; 
and the patient, though nnable to speak, is frantic for relief. 

Tbbathbnt. — To reduce a dislocated jaw of recent occur- 
rence no chloroform is generally needed. The patient is to 
be seated on a low alool, with his head resting against an 
assistant's breast; the surgeon places himself in front of the 
patient, and inserts hia thumbs, previously wrapped with 
pieces of eluth, into the mouth us far buck as possible and 
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a upon ibe lower inolai's, while tbe fingers beiiin'li the 
chin elevate the anterior estremity of the dislocated bone. 
The thumbs, it' they weie strong enough, would depress the 
fondyles below the articular eminences and the internal ptery- 
goids would snap them into place; but tlio assistance of the 
fiugers, acting on the anterior portion of the bone as ii lever, 
is required to overcome the power of vhe temporal, massetor, 
and internal pterygoid lunBclea. Each thumb is not only a 
fiderum, but it ia made a power to depress the back part of 
the jaw and disengage it from the zygomatic fossa. By this 
double power exerted advantageously by the thumbs and fin- 
gers the reduction can genenilly be aocoinplisljed in u bnef 
apace of time. The jaw ueeda pulling forwards a little iu tbe 
eftbrt flt reduction, i» order to facilitate tbe escape of the pro- 
jecting condyles from tbe cavities in which they have been 
resting. As the surgeon feels tbe movement that ia to result 
in rettuction, he quickly slips liis thumbs between the teeth 
and cheeks to escape the effects of the sudden clusura of tha 
jaws. The firet time I attempted this teat the side of eneh 
thumb was pinched into a " blood-blister." 

If trouble u experienced in this attempt without clilorafomi, 
the patient maybe brought under tbe influence of anneatheaia, 
when less force is required to effect the reduction, and the 
muscles bein* relaxed there is leas danger of receiving a \Ate 
at tbe time the condyles slip into place. 

Another method of reducing dislocations of the under-jaw 
is to place a couple of vial corka or pieces of soft wood as far 
back between the grinders ns possible, each to perform tbft 
part of a fulcrum, and then with the hands or a sti-ap bencatb 
the chin, exert sufficient upward force to pry the condyles 
downwards to the level of tbe articular emiuences where the 
nuiaclea cait pull the bi)ne into place. This plan ia executed 
while tbe patient aits on the floor, with hia head roating be- 
tween the knees of the surgeon who sita in a chair behind tbfl 
peraou operated upon. M. Ncluton has reduced diatoeatioDB 
of the inferior maxillary, while standing behind his patient, 
by resting bis lingers against tbe nnistoid processea, and with 
nis thumha upon the projecting coronoid proceasoa, forcing 
them downward to a i^K>int where the contracting mu!4l^lefl 
oould tiiiish the reduction. This manoiuvre conld hardly ha 
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accomplished unless the patient were well under the iufluence 
of an aiiicBthettc. 

Au old plan was to use pieces of wood the size of a narrow 
I'Lilei-, as levers iu the mouth to depress the angles of the jaw 
BiiHiciently to effect reduction, lu the case of Mrs. Harta- 
liorue who dislocated her jaw at the Sherman House, while 
gaping, I found it necessary to use a lever of wood to disen- 
gage one condyle. Her husband would iiol allow me to employ 
chloroform ; and one of ray thumbs was sufiering from a 
spriiin, so that I could not exert suHiuient force to dislodge the 
condyle from its abnormal bed. 

There is no objection to reducing one side at a time, if the 
operator lias not power iu his bands to accomplish the full re- 
duction at once. The prudeut surgeon will employ force 
with cure, in reduciug dislocations, and inflict as little damage 
upon the patient as possible, lieluxatiou should be guarded 
against by the use of a bandage over the head and under the 
c}iiu to prevent the mouth being opened too wideeitherwhile 
eating, gaping, laughing, or sleeping. A handkerchief folded, 
and, alter passing under the chin, tied on the top of the head, 
serves to prevent a wide separation of the jaws, and to remind 
the patient that the danger of reluxatiou still exists. I^'he re- 
teutive means may be employed a week or tea days; and in 
the event of a second accident and successful reduction, the 
bandage should 'he worn for six weeks. The jaws are not to 
be 80 firmly closed by the retentive dressing as to prevent the 
taking of food. 

I am acquainted with a case of recurring luxation of the 
inferior maxillary; and the patient himself, atter having it 
reduced a few times, learned the art of replacing the hone. 
He generally empluya a wooden roller of the diameter of a 
pen-holder, two inches and a half long, as a fulcrum between 
the molar teeth, while with the hands he elevates the chin 
and forces the jaw back into its sockets. He says the boue 
was first dislocated when he was young. A brother playfully 
struck him on the chin white he was in the act of gaping. 
Ueluxation' took, place in a week after the first reduction ; aud 
the recurrence has been frequent ever since. He wore a gum 
elastic bandage over the head aud under the chin for a year 
or more, and although the number of luxations decreased the 
casualty was not wholly prevented. Fiudiug that the dis- 
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placement of the jaw at length gave very little pain, and that 
he could return the bone to place without difficulty, he took 
no further special precaution against the accident. 

If an ancient dislocation of the inferior maxillary iisfigured 
the patient, and was the source of pain and other serious an- 
noyances, the subcutaneous section of the masseters might 
allow of reduction ; and if there still existed formidable ob- 
stacles to a return of the bone, the temporal and internal 
pterygoids might be divided, leaving no muscular resistance 
to reduction. 

Sub-luxation of the lower jaw is a species of displacement 
not exceedingly rare, especially in persons who possess a lax 
state of the ligaments. The difficulty is somewhat trouble- 
some, for the patient is not able to close the mouth until the 
condyles are replaced. Sir Astley Cooper thought the acci- 
dent depended upon the condyle slipping oft' from the inter- 
articular cartilage, but in a case J had an opportunity to ex- 
amine, I was confident the cartilage followed the condyle, and 
its concave centre impinged on the articular eminence in front 
of the glenoid cavity. Bransby B. Cooper states that " the 
interarticular cartilage is always displaced with the condyloid 
process of the bone." 

Very little skill is required to overcome a sub-luxation. 
Depression of the jaw, together with lateral motion, relieves 
the " hitch," and the muscles replace the bone, and the inter- 
articular cartilage. No ligament or other tissue is lacerated, 
therefore it is useless to employ a retentive dressing. Bathing 
the maxillary joints frequently in cold water or astringent 
lotions, might prevent a recurrence of the displacement. A 
spasmodic contraction of the digastric and genio-hyoid mus- 
cles while gaping in cold weather, has been regarded as a sub- 
luxation, but it is a difficulty quite distinct and different from 
articular displacement. The spasmodic state leaves the mus- 
cles sore beneath the chin, and in sub-luxation the soreness is 
confined to the region of the articulation. 
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DISLOCATION OF THE VERT6BRS. 



The intricate ai'ticiilar connections between tlie bones com- 
[voeing Hie sptiial column, render uncomplicated diaiocutiooa 
of the vertttbiie exceedingly nire. Sir Astley Cooper sajB : 
" I have never witnesaed a separation of one vertebra from 
another tfaroagh the intervertebral substance, without fracture 
of the articular processes ; or, if those pi'ocesses remain un- 
broken, withouta fracture through the bodies of tlievertebrffi." 
Other surgeons and surgical writers have declared that a dis- 
loeiition can not occur anywhere in the vertebral column 
without the concurrence of fracture; and any anatomical 
student who has attempted to disarticulate the vertebral chain 
in a fresh subject, has been impressed with the ditficultiea at- 
tendiint upon such separation. The bones interlock and over- 
lap to a degree that scenia to forbid luxation; and the tibraua 
structures which bind the bodies of tliese bones and their pro- 
cesses together, seem to be stronger than tlie osscoua material 
itself. However, tliere have been reported during the last 
few yoare a number of well authenticated dislocations of the 
vertebrw, in difterent regions of the column. 

It is not extremely rare to find luxations of the vertehiie 
from disease, the process of displacement being gi-adnal, and 
the result anchylosis or death. Some yeara ago I waa called 
to a lady who had been having the head drawn forwards and 
to one side until the left ear rested between the nipple and 
the armpit of the corresponding side of the body. The ex- 
traordinary contraction had wrenched at least three of the 
cervical vertebrrc from their articulations, and greatly dis- 
torted two others. But this and similar cases do not properly 
belong to the subject of luxations, for they do not occur sud- 
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dealy from accidental vinlence, and are not amenable to the 
treatment usually employed to j'eplace dislocated bones. 

InlS56 I wasaumaiuned to an Insliman who liad fallen from 
a chamber window to the ground, head foremost. I found the 
patient with his head twisted to one side and rigidly held in 
that position. He uttered cries of distress, and called luatily 
for relief: "A stitch in my neck, docther, a etiteh in my 
neck." I took hold of his ears and endeavored to pull aud 
twist \m head into its natural position, but waa unable to ac- 
eompliah my object. I could feel a bony displacement to ex- 
ist between the thh-d and fourth vcrtebrse, by pr<?saing my 
fingers into the soft atructurea of the nenk, though I was mi- 
able to discover the exact nature or extent of the liixutioii. 
Perhaps another vertebra was implicated in the diepUcemfint. 
By the help of assistants who laid hold of the patient's b^ad 
and feet and made powerful extension and coiiuter-extcusioil, 
together with some twisting mution, reduction, which was at- 
tended with an audible snap, was accomplished. The pntieul 
then moved his head and neck with ease and complained no 
more of sharp pain, lie suffered from great eoreuess in the 
neck for a week or more, yet recovered without pliysical de- 
fect or lasting functional impairment. I am quite sure no 
process of hone was broken ; and that the tnjnry was n umpls 
luxation, occurring between two or more of the cervical ver- 
tebra. 

The Lancet for '49 contains the report of a case of disloca- 
tion of the cervical vevtebiie in a seaman, who in doscendiug 
the fore-ladder caught his foot and fell forwards, striking on 
the right side of the head, without inflicting any wound on 
the sealp. " When taken up, he was found to be quite help- 
less, and on being brought into the sick-berth, the chief Mot 
of pain was referred to the back of tlio neck, which, on ex- 
amination, presented considerable irregularity of the spinous 
processes of the tifth and sixth cervical vertebrie, with a bulg- 
ing of the musclca on the right side, corresponding to the 
position of the tranavcise processes of the above-named ver- 
tehwe." Head and neck rigid, face turned toward the point 
of the shoulder, and bent forwai'd ; resi.inition natural, and 
questions answered eolicrently, thongli (hero wns considei-able 
paralysis of the extremities. Extension and oounter-exten- 
sion with pressure made by the surgeon on the swelling of tha 
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right side of the neck, reduced the dislocation. Tlie reduc- 
tion was followed by a restoration of im[iaired functions, 

Mr. Liiwrcnce, of London, suya: "The possihility of tlie 
occurrence of compiote dislocations of the vertebi'se without 
fracture, hus toug been a disputed pohit among njauy of the 
fii-st surgical writers. Boyer smd Sir A. Cooper are of opiniou 
that such an accident can not happen ; and Delpoch asserts, 
without qualiticiition, that a careful examination of the form 
aud situation of the bones must convince the observer that 
such accidents cun not occur. The case of Charles Butcher, 
who slipped on some steps, while carrying a heavy load on his 
head, in the end proved that a vertebral luxation can occur. 
The accident was followed by complete insensibility, and loss 
of voluntary motion below the neck. Fnuclious of the brain 
not disturbed; respiration apparently performed merely by 
the tlinpliriigm ; pulse weak aud slow ; body cold ; penis in a 
fitate of erection. No irregularity of the spinous proctases could 
be obscrced." Death took place in four days after the reception 
of the injury. The autopsy revealed a luxittion between the 
fourth and fifth cervical vertebrse: "After cutting away the 
muscles from the back of the spine, the cartilaginous surfaces 
of the superior articular processes of the fifth cervical vertebm 
eame into view ; they were exposed in consequence of the in- 
ferior processes of the fourth vertebra having been completely 
dialocated foncards, and remaining fixed in their unnatural 
position. The yellow ligaments conuectingthehtniinfe of the 
two vertebriE were torn through, and the bifid apex of the 
fourth spinous process, lay in close contact with the basis of 
the fifth. On the frout of the column im uuusujil projection 
was observed, but the anterior longitudinal ligamentous ex- 
pansion was entire. The body of U^e fourth was com/ikUlt/ tte- 
tachedfrom that of the fifth vertebra, the connecting fib ro cartilage 
being torn through, and the body of the former pmjected by its 
whole depth in front of the latter." 

M. Roberts, of Paris, reports the case of a carpenter who 
in attempting to rtiise a heiivy scaflblding poleand iita certain 
point being unable to sustain it any longer, "received its weight 

I upon his back. The accident was inimedlntely followed by 
complete paralysis below the point injured. No projectiou or 
irregularity could be discovered at the seat of the lesion ; 

t death occurred on the eleventh day. Dissection showed that 
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tlie fifth was separated from the sixth dorsal vei'tchra, tlie lat- 
ter he'uig driven inwards so as to eiicroacli upon the media»- 
tiiial space. The iigaraei'its weie torn, uuJ Ihe articular sur- 
fnces separnted, between the two boues. There wits no frao- 
, tuie of any pi-ocesa; and the diBplacenifut was sufficieiit to 
coniprtfss the-spinal cord. 

There ai-e several ciwea of dislocation of the last dorsal ou 
(he first lumbar vertebra reported, but some of theiu will not 
tidniit of full credence. The case referred to in Sehmucher'a 
surgical work, is one of this class. 

The New York Journal of Medicine for 1852, contains the 
account of a case of dislocation and fracture of the dorsal 
veitebi-jK, which occurred in the practice of Dr. Graves, of 
New Hampshire. The injury was pi-odnced by the fall of n 
door, the man being under it in a stooping posture. The 
lower extremities were immediately paralyzed, and pritipism 
took place, lasting several hours. At the seat of the iiyurj', 
which was at the junction of the lunibiir and dorsal vcrtebrte, 
there was a marked appearance of displacement of the parts, 
which seemed to arise from a fracture and dislocation, or a 
eliding of the body of one vertebra over another. The sur- 
geon placed the patient on his belly, and fastened a folded 
sheet under his arms and another above his hips: ohlorofonu 
having been administered, extending and counter-extending 
forces were applied by means of the sheets, and the displaced 
vertebrse were reduced. Paralysis coutinuod until the six- 
teentli day, when elight sensatiou returned to the feet : during 
this time the urine had to he discharged by the daily employ- 
ment of a catheter ; and the bowels were occasionally moved 
by the assistance of enennis. In six or eight weeks the patient 
recovered the use of his limbs; and the nonnal eracuatione 
took place without artificial aid. Galvanism was employed 
for several months ; and ultimately the recovery was complete, 
though a prominence remnined at the seat of injury. 

The only suspicious circumstance sibout this ciise is that tiio 
tailing door is reported to have struck the man " across the 
shouldei's," and the dislocaticm is claimed to have been " at 
the junction of the lumbar and dorsal vertebiw." Perhaps » 
mistiike crept into the report, as it was not made directly to 
the Journal by Dr. Graves, but came through the hands of 
Prof. Willard Parker, of New York. The case terminated 
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much more tbrtmiately tbaQ similar injuries geiienilly do, but 
this ciroumatauce ueecl not neccaaarily cast suspicioti upon its 
autheiitiuitj'. 

Death hns occurred from attempts to effect reduction in 
caaes of vertebral liixatione. There would evidently be move 
danger existing in cases complicated with fracture, for the 
fragments might be foi-ced aguinst tlie cord and do irreparable 
mischief. Dupoytren expresses a cuutiou in regard to the 
treatment of spinal dislocations in the fi>lIowing language: 
" the reduction of these disUicationa is very dangerous, and we 
have oft«n known an iudiridual to perish from the comprea- 
eion or elongation of the fl|iinal cord which always attends 
these attempts." 

Dr. Ayres, of Brooklyn, N. Y., reports in the New Tork 
Journal of Medicine, for January, 18a7, a case of dislocation 
occurring between the cervii^il vertebne from some unknown 
cause, as the man was drunk at the time he received the in- 
jury. The neck was rigid and exhibited a peculiar deformity 
which could not attend any lesion except luxation of one or 
more of the cervical vertebne. There was no paralysis; but 
intense pain attended the displacement. Great difficulty was 
experienced in attempts to drink or swallow food. The 
(Esophagus and larynx seemed to be pressed uponhy the 
bulging forwards of several of the cervical vertebrse. The 
back of the neck was rendered excessively concave and the 
integument was thrown into folds as it is when the back of 
the head is forced back against the shoulders; the front of 
the neck presented a corres ponding convexity. Between the 
spinous processes of the fifth and sixth cervical vertehne, a 
marked depression could be felt, and this was the point at 
which the greatest distress was felt by the patient. Dr. 
Ayres, with several surgical assistants who concurred with 
him in the diagnosis, performed a successful reduction while 
the patient was under the influence of chloroform. Exten- 
sion was applied to the liead and counter-extension to the 
shoulders, and while the bead was rotated and pressure made 
upon prominent points in the neck, the displaced bones re- 
torned to position, and the head and neck resumed their nat- 
nral attitude and aspect. The difficulty of swallowing and 
expectorating soon" passed ofl', and no lasting ill consequences 
followed the luxation or the reduction. This with several 
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other equally successful attempts at reducing dislocated verte* 
bi'se, shows that in all favorable cases^ well directed efforts 
should be made to overcome the displacement. 

The execution of criminals by hanging was designed to 
bring about death by dislocation and not by strangulation, as 
is often the case. If death takes place suddenly the tmns- 
verse ligament of the atlas gives way, and the odontoid pro- 
cess of the axis becomes free to impinge upon the cord at a 
vital point Besides the rupture of the transverse ligament 
and the odontoid displacement, the posterior atlo-axoidean 
ligament may be torn, permitting a separation of the atlas 
from the axis. 

The playful but dangerous practice of raising a child by 
the eai^s, and asking it to **8ee London," has been attended 
with dislocation at the atlo-axoidean articulation and sudden 
death. 

The dreadful and prolonged sufferings which follow disloca- 
tions of the vertebra, are among the worst that can be in- 
flicted upon the human body. All the complex horrors of 
paralysis are liable to follow these luxations, such as bed 
sores, artificial evacuations of the bladder and rectum, utter 
dependence upon others to have even necessary wants sup- 
plied, and the perversions of the secretions to an extent that 
renders every phase of life disagreeable, and death welcome. 

|n a dislocation of the last dorsal vertebra, which occurred 
in a laborer engaged upon the government buildings in this 
city, no reduction could be effected, and tlie patient lived 
twenty-seven days. The man did not suffer excruciatingly 
from tlie first, but was nnable to move the pelvis and legs. 
He rode home and talked cheerfully all tlie way. lie could 
not believe he wd^ seriously or dangerously hurt, and won- 
dered why lie could not move his legs. The urine was drawn 
with a catheter for ten days, and then it began to <lribbie, and 
flowed incontinently till death. The bowels were evacuated 
by means of enemas, except when profuse liquid discharges 
escaped involuntarily. Bed-sores formed upon the hips, and 
at lenutli the flesh on the legs became gangrenous in spots. 
Death occurred from exhaustion and septicemia. An autopsy 
revealed the dislocation and a i>artial IVaclure of an articular 
process of the v.ertehra above the one displaced. The cauda 
equina was pinched by the dislocated bones. 



CHAPTER IV. 



DISLOCATION OF THE RIBS. 



The ribs do not properly articulate with the aternum, there- 
fore they cuu only be dislocated iit their vertebral extremities. 
The eepaiatioti of a rib IVom its cartilage, or of its cartilage 
from the stermiin, ouglit to be regarded as a fracture and not 
as a dislocation. That condition of the cheat ordinarily known 
US " chicken breaat," depends upon a bending of the carti- 
lages, and ia not a luxation in the true interpretation of that 
word. 

The heads of the rihs have firm connections with the hodiea 
of the vertebi-se, and their tabtycka articulate with the trans- 
verse procesBOB of the dorsal chain, rendering their displace- 
ment exceedingly difficult aud necessarily rare. The lower 
ribs, embracing the false and Hoating, having less support, are 
the most frequently dislocated. 

The displiicemeut is necessarily inwards, though the fm-oe 
producing the dislocation may carry the nb above or below 
its normal position. The accident, when it occura, is pro- 
duced by direct violence, such as kicks and blows; and it 
would be extremely difficult to determine whether a t'l-acture 
or luxation was the result. Depression, mobility, and pain, 
would be chamctoristic of either lesion. Crepitus would be 
indicative of fracture, yet one rib might be dislocated, and 
another broken. The fracture of a spinous or transverse pro- 
cess might furnish the crepitation, and lead to the conclusion 
that the iiijni'y did not involve dislocation. Last ytar I had 
an opportunity to examine the body of a man who died from 
kicks received while he was lying upon the ground. Several 
ribs were broken, some of them iu two places, and the tenth 
and eleventh, on the left side, were dialocntcd. 

Bransby Cooper reports the following case of a luxated rib : 

"Mr, Webster, surgeon at St. Albans, when examining the 
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body of a patient who had died of fever, found the liead of 
tlie seventh rib thrown upon the front of the corresponding 
vertebra, and there anchylosed. Upon inquiry, Mr. Webster 
learned that this gentleman, several years before, had been 
thrown from his horse across a gate, for which accident he 
had been subjected to the treatment usually followed in frac- 
tures of the ribs, and there is ever}' reason to believe that it 
was at this time that the dislocation occurred." 

Other dislocations of the kind may occasionally occur, but 
as there is no opportunity to verify the diagnosis until after 
the death of the patient, they remain undiscovered. And 
even if they were discovered, it would be a difficult matter to 
restore a displaced rib to its natural position. A bandage 
nnght be applied to the chest to restrain the coscal movements 
and comi)el the patient to breathe mostly by the action of the 
diaphragm; and the region of the injury might be subjected 
to the influence of chloroform and aconite, or the subcutane- 
ous action of morphia, and anodynes might be administ^jred 
internally, but all this would be appropriate in fracture of the 
rib, hence there is no necessity for a differential diagnosis be- 
tween the two injuries, as nothing would be gained by the 
discrimination. A patient, therefore, need not be subjected 
to distressing and perhaps dangerous examinations to deter- 
mine whether fracture or dislocation of one or more ribs ex- 
isted. To be convinced that the one or the other lesion had 
been received, is practically sufficient for the surgeon. There 
being several authenticated cases of costo-vertebral disloca- 
tions, a question on that point no longer exists : and the injury 
being necessarily serious the prognosis should be always 
guarded. In simple dislocation or fracture of the rib, with- 
out much injury to the thoracic viscera, a recovery ma}' be 
expected ; but with several ribs broken or dislocated, the re- 
sult is problematical. A force which breaks or luxates sev- 
eral ribs is about sure to extend to the organs within, and in- 
flict dan^rous lesions upon them. 




The firm ligameiitona coiinectioiia of the clavicle to the 
steiiiiini iind the scapula give forces a better opportunity to 
break the bone than to dislocate it. The acrotniul extremity 
of the clavicle is the most completely covered with soft tia- 
eueij; and in addition to the acromio-clavictilar' ligaments 
which form a capsule for the joint, the coiaco-elavicuhir fas- 
ciculus of ligamentous fibres holds the clavicle in firm connec- 
tiou with the scapula. This strong articulation would seem- 
ingly prevent luxation, yet the joint suffers hucIi a leaioD 
more frequently than the stenio-clavicular articulation. Of 
tweiity-lhreedislocations of the clavicle observed by Ilumilton, 
five were at the sternal end and eighteen at the acromial 
(seapidar dislocations). The niovemcnta at the articular ex- 
tremities of the clavicle are of a ^to/in^ character and quite 
limited in range, so that it ia impossible for the articular sur- 
faces to undergo much change in their relation to each other, 
or that any of the ligaments can be put greatly on the stretch. 
Ceteris }mribu.'<, the greater the extent of motion in a joint, 
the greater the liabilily to dislocation. 

The sterna! cud of the clavicle may be dislocated f<)r\vards, 
backwards, and upwards. The cartilage of the lirat rib pre- 
vents dieplaccmeut downwards. The forward dislocation is 
the moat frequent, and may be partial or complete. In the 
latter, the head of the bone, besides projecting forwards, is 
depressed below its natural level ; in the iiicuuiplote, it is 
usually slightly raised. 

liuxatioji of the sternal end of the davide ia generally pro- 
duced by a fall upon the point of the shoulder, the fort-o driv- 
ing the hone inwards or forwards. It is probable that the 
shoulder is carried a little backwards aa well as iuwarda, or 
20 (305) 
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the bead of the clavicle would not slide out of its place, but 
break somewhere in its course. The nature and. direction of 
the forces which produce dislocations of the clavicle are not 
always undei-stood. Quite contrary causes have been alleged 
jis producing these displacements. 

Symptoms. — The prominent head of the clavicle seen and 
felt in its abnormal situation, covered only by the integument, 
leaves no doubt as to the nature of the injury. Where the 
head of the bone should be there is a depression into which 
the •finger niay be thrust. The corresponding shoulder still 
holds its position a little back where it has been driven ; the 
movements of the arm are restricted ; and great pain is felt 
at the point of displacement. The sterno-cleido-mastoid 
muscle in the lower part of its course, is rendered salient; 
and the tension of the muscle draws the head slightly down- 
wards and to one side, as in "wry-neck." 

Movements imparted to the shoulder sensibly aftect the dis- 
placed head of the bone ; raising the shoulder depresses the 
head of the clavicle, and depression of the shoulder elevates 
it; if the shoulder be forcibly carried backwards, the head 
of the clavicle drops into place, or is brought to a point favor- 
able to reduction. 

A fracture near the sternal end of the clavicle may exhibit 
deformities similar in appearance to dislocation of the head 
of the bone : and I have seeu syphilitic enlargements, and 
periosteal tumors which closely resembled a luxation. 

The displacement, if considerable or complete, has not oc- 
curred without laceration of the anterior and posterior sterno- 
clavicular ligaments, and the rhomboid could hardly cscaixj 
beiniir torn. The inter-articular cartilage mav remain in con- 
nection with the sternum or follow the head of the clavicle. 

TiiKATMEXT. — It is uot a difficult matter to bring the head 
of a dislocated clavicle to the point of reduction, by drawing 
the shoulder outwards and backwards, the surgeon's knee 
being placed between the 8cai)ulie of the patient; but to' press 
it completely into place and keep it there, quite baffles the 
best skill. The great disposition of the bone to slip out of 
place when successfully reduced, has led to the invention of 
many methods intended to keep it in its nornuil position. In 
most instances, no kind of retaining apparatus yet devised, 
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will efFeettmll^- retain the bone in position. In most cases the 
reduction can not be iicconiplished, and Iti the few in which 
the bune is replaced, the luxation has again occurred in a lew 
minutes, or a few days at most. Fortunately the utility of 
the limb is not substantially impaired, even if the boue con- 
tinnes uurcduced. 

The dressing ordinarily used for fracture of the clavicle is 
as useful as any to retain the head of the bone in place, and 
as a protection agaiTist a recurrence of the luxation. Tlie 
shoulder is to be curried outwards and backwards, and kept 
fixed in that position. Sir Astley Cooper recommended an 
apparatus something hke a common shoulder brace to carry 
out tbe indications. A pad in the axilla and a sling to support 
and steady the arm, constitute a serviceable appliance. A 
thoracic bandage, with a pad in the arm-pit as a fulcrum over 
which tho arm acts as a lever to pry the shoulder outwards, 
has been employed with success. Velpeau bandnged the arm 
to the side, with the hand carried to the opposite shoulder. 
Nolaton recommended that pressure be kept upon the head 
of the replaced bono, and used a truss for that purpose, tbc 
pad being placed over the articulatlou and the spring passing 
under tho axilla of the sound side. The dressing is lo be 
worn and tho pressure kept up for six weeks or two monlhs. 

Luxation of the Slenxil End of the Clneide Upwards. — This 
accident has only recently acquired au established place in sur- 
gical pathology ; the older surgeons doubted the possibility of 
its occurrence. Malgaigne has collected five examples ; and the 
Bufl'alo Medical Journal contains au account of another that 
liappened in the practice of Dr. Kochester. They were all 
occasioned by a violent force that carried the shoidder down- 
wards and inwards. The patient of Dr. Rochester was caught 
under tho bar of a gateway while seated upon a load of wood, 
and htid the shoulder forced downwards and a little hack- 
wards. The sternal extremity of the clavicle was driven up- 
wards in tlie direction of the chin, until it rested on the thy- 
roid cartilage, the displacement being followed by dilficnlty of 
breathing and loss of speech. The reduction was easily ef- 
fected, but no kind of apparatus would retain tho bone per- 
fectly in place. The head of the bone always remained a 
little above and a half inch in front of its natural position, 
though the arm retained its usefulness. 
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The Byraptoma of this riire difllocntion are very marked, 
tlu' lieatl of the bone beiug felt above the upper border of the 
stcrtiiim, and near the median line of the neok ; a dc|irceeioii 
call he felt where the head of tlie bone belongs, and the spai-e 
between the first rib and clavicle \s increased. There is prob- 
ably tiiniplete rupture of all rbe hganieiita of the joint, as well 
tt» of the costo-clavicular. The reduction is readily etibcted 
by lifting the shoulder upwards, and carrying it outwards, 
the head of the bone at the same time being prceaed down 
iuto position. Retention is difficult, if not impossible. In 
none of the cases yet reported has there been one of siicceso- 
ful retention, though the displacement did not seriouelj' impair 
the futictious of the arm. The treatment nfter reduction con- 
sists in the use of eudi appliances as slitill steadily retain the 
shoulder upward and outward. A pad in the axilla, and a 
eling to keep the elbow to the chest, with the hand drawn up 
towards the opposite shoulder, are the simplest and nioiit ef- 
fective means at command. It is difficult to maintain con- 
tinlied pressure downwards upon the head of tbo bone. 

Didocalion of the Sternal End of the CLai'icU Backwanla, — A 
combination of forces, as in accidents of a crushing character, 
may displace the sternal end of the clavicle backwards, com- 
pelling the head of the hone to take a position behind itii 
normnl location. This dislocation is rare, yet several cases 
have been reported. If a force drive the clavicle inwai-ds at 
the same time the backward luication occurs, the head of the 
bone niay press disagreeably and even dangerously upon the 
trachea and ceeophagus. 

The Medical Times and Gazette contains the account of a 
case which occurred in the prai-tice of Dr. Morgan, at the 
Middlesex Hospital, in 1852. " A girl, ten years of age, was 
knocked down by a carriage, and appears to have been trod- 
den on by one of the horses. Ou admission, she sufl'ered 
much from dyspncsa, the head was inclined forwards and cituld 
not be raised without extreme pain. There were marks of 
bruising over the right sbouhler and clavicle. Where the 
head of the hone should he, there was n depression into which 
Ute fingers might be thrust, "and the articular surface of the 
sternum could he distinctly felt, while the head of the clavicle 
was evidently behind It. 
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" Od placing ihv knee against her spiiio, luid gently tlrawing 
the two sliouldera backwards, the bone Wiia easily restored tc 
its pioper place, causing obvious relief to tlie dyeimceii ; but 
ioimcdiately ou leaving hold ol' the sbouldei-s, the boTie fell 
back, and the dyspnoea returned. A splint was then placed 
across the shonldoi-s, with a pad between it aud the spine, the 
ebonklers being drawn to the splint by a bandage; hy these 
means the bone was kept firmly in its place, pillows being so 
arranged along the patient's baek that the splint should not 
feel uncomfortable. On the apparatus being fixed, she could 
lean her bead backwards, and stated that her pain was much 
relieved. The splint was kept ou for a fortnight; the bone 
then being quite steady in its place. She was allowed to re- 
main in bed without any bandage. The articulation became 
in four weeks quite us tirni as that on the other side ; and the 
arm could be moved wiihout causing any pain," This report 
gives the cause of the dislocation, depicts the ijromineut 
symptoms, and offera a plan of treatment which proved suc- 
cessful, at least in that one instance. Other cases are repoileS 
which throw no additional light upon the character of the in- 
jury or its surgical management. In one or two instancea in 
which reduction was never accomplished, the functions of the 
arm were not seriously impaired. 

If an attempt be made to save a leg that has suffered com> 
pound dislocation of the knee, let there be free discharge 
from the wound, and perfect rest. Evaporating lotions would 
keep the injured parts cool, yet warm wet cloths would do 
best to keep off tetanus and some other dungeroua complica- 
tions. The danger comes from shock, suppuraliou, tetanus, 
and gangrene. The swelling is usually great and the pain 
featfnl. Then it is to he considered that a patient with an 
open injury to the knee may seemingly do well for a few 
days, and then sink and die without apparent cause for the 
sudden change for the woruc. 
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DISLOCATION OF THE SCAPULA. 



Dislocations of the scapulo-clavicular articulation Iiiif*? gener- 
ally been described as '^luxations of the aciovnic.l end qfikt 
davicley'^ but in order to establish uniformity in o'lr nomen- 
clature, which has now discarded such terms as '' dislocation 
of the radius and ulna upon the carpus," " dislocation of the 
tibia at the ankle," etc., it seems necessary to consider the 
acromion process of the scapuhi as dislocated from the clavicle, 
the latter being the mere fixed point and nearest to the trunk 
Use will make this naming of the injury seem correct wheu 
it is once rendered familiar. Luxation at this joint is more 
frequent than at the sterno-clavicular articulation. In the 
great majority of cases the acromion is forced beneath the 
outer end of the clavicle ; in rare instances the acromion is 
made to take a position above the clavicle ; and in extremely 
rare accidents the displacement is carried so far that thecora- 
coid process, as well as the acromion, takes a higher level than 
the clavicle. 

The causes of the injury are falls upon the extremity of the 
shoulder, and kicks and blows upon the same point. Direct 
violence, applied to the scapula, generally produces the lesion, 
though if the shoulder be fixed, and a force come from the 
opposite side of the body in a way to tilt the outer end of the 
clavicle upwards, luxation may be produced by an indirect 
action. 

The symptoms of dislocation of the scapula downwards, 
are tolerably well marked ; the acromion is overlapped by the 
clavicle which projects sufficiently to be distinctly felt ; the 
pain is severe, and the motions of the arm are restrained; 
the shoulder appears slightly depressed, and the arm some- 
what lengthened, the deformity partaking few of the features 
of a dislocation of the humerus. 
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* lu comj'lete luxat'iou the ligftmentous struclures, inc'iidiug 
the comco-cliLviculai' ligament, are lacemted ; and the eoft 
parts covering the articulation may be bruised and torn. If 
the diaplaccraeut be great the acromion ia driveu inwards b&- 
nealh tlie clavii.-Ie so tar that the end of the bone Ibrma a 
prominence immediately under the skin outside tlie acromion. 
Tkbatment. — By drawing the shoulder outwards and back- 
wards, and pressing upon the outer end of tlie clavicle, the 
honca can easily he restored to their natural relations. There 
is always great dilEculty in retaining tbem in position, owing 
to the nan'ownesB and obliquity of the articulating surfaces, 
as well as the action of the clavicular portion of the trapezius 
muscle. However, the parts implicated in the displacement 
soon adapt theuiaelves to their now relations, and the utility 
of the anil and shoulder is but little, impaired, Notwith- 
atanding the difficulty of retaining the bones in their natural 
relation, success has occasionally attended a well directed and 
prolonged effoj t. The ordinary dressing for fracture of the 
clavifle, consisting of a pad in the axilla and a sling to lift 
the elbow upwards and bring it inwards, is a proper retentive 
appliance. A tliick compress placed upon the outer end of 
the clavicle, and bound down by a long strip of adhesive plas>- 
ter reaclting from tlie lower ribs posteriorly to the lower end 
of the sternum anteriorly, prevents a recurrence of the dis- 
placement, and with the rest of the dressing, helps to keep 
the articular surfaces steiidily in apposition. The eompj-esa 
may he held in place by ii atrip of adhesive plaster passed over 
it and under the elbow of tlie same side. A short stnpreach- 
ing from the compress to the side of the neck will prevent 
the other part of the dressing from slipping over the point of 
the shoulder. Various contrivanccB have been devised to 
keep the bones in their relative poEitio;is, but none of them 
have univereally succeeded. The mobility of the scapula is 
the greatest obsttictc to continued adjustment. Tourniquets 
have been recommended to retain the bones in apposition, the 
strap passing undi^r the elbow and the pad resting on the 
outer end of 'be clavicle. Shoulder straps connected with a 
aliog ut u point where the elbow rests, have been employed by 
various surgeons, but with all the modifications ingenuity haa 
called fortli, no appliance has been invented which will, satis- 
factorily fulfill all the indications. 



812 Dislocations. 

Dislocalian of the Scapula Upward. — What has been called 
" itifia-aeromial " dislociitiuii of the clavicle, or the upward dis- 
plftcement yf the scapula as regards tlie aci-omial extreniity 
of the clavicle, ia an exceedingly nire accident. Two oppos- 
ing ibreca acting upon the clavicle and gcapiila, the oue de- 
pressing the former, and the other elevating the latter bone, 
might produce the itijuiy. In the case reported by Toumel, 
the piitient was knocked down by a hoi-ae and trod on. In 
looking at the articulated skeleton it might seem that the 
scapula could not be dislocated upwards without at the same 
time fracturing the coracoid process, yet experiments upon 
the cadaver show that the shoulder-blade may be rock^ed out- 
wards snflioicntly to permit this acromio-claviculnr displaee- 
meut without breaking the coracoid process. The dislocation 
must be att^uded with rupture of the acromio- and conico- 
clavicular ligaments. The general symptoms will be tbove 
attending ordinary injuries of the kind ; and the special diag- 
nostic marks will be as follows: the acromion Bttinds ont 
protaiucntly, and on its inside a depression can be discovered 
with tile fingers, the end of the clavicle being below the articu- 
lar facette on the acromion. If much swelling baa not taken 
place, the positions of the two bones can be accurately deter- 
mined by careful manipulation. 

Theathent. — lieduction is accomplished by drawing the 
shoulder outwni-ds, and rocking the scapula gently to disen- 
gage the acromion from the end of the clavicle. These 
manceuvres are sufficient to bring the articular surfaces of the 
two bones into apposition. This form of acraniio-clavicular 
dislocation, when once reduced, is not so troublesome aa the 
other more common variety. The return of the scapula to its 
natural position presents the coracoid process aa an obstacle 
to the descent of the clavicle. After reduction is accom- 
plished, it is only necessary to secure the tirm to the side of 
the thomx and prevent all motion at the ahonider for two or 
three weeks. A handkerchief extending iinder the arm of 
the iitjnred side and tied across the neck on the sound side, 
will hold the scapula snugly to the thorax and prevent that 
tilting of the bone which favors the acromio-clavicular dia- 
placement. 

Uislocation of the scapula upward and backward, so as to 
throw the coracoid process above the clavicle, is an accideul 
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lliat was not recognized by ihe older surgical wnterB. The 
lesion is now genei-aily ctilled tlje infni-coracoid dislocation of 
the clavicle, though iu acooi'dauee with our ado|"tetl noineii- 
clutnre, as well as in fact, it la a Bcnimlar displucciiieut. The 
pathology of this accident ia not well uudorsixjod, at least it 
has not been well deecribed; and the cause of the injury is 
decidedly problematieul. The foi-ce must be of a character 
to rotiitc the scapula and wrench it from its couiiections with 
the clavifie. In retiHty, the injury must he an exaggerated 
form of the upward dialocatiou of the scapula, that bone being 
forced outwards and upwards to a degree which throws the 
coracoid process above the clavicle, the latter bone being 
made to take a position in the axilla. Such a peculiar injury 
must be exceedingly rare; and it ig not strange that its ex- 
iBtence should be doubted. Ilowcver, the moat unaccountable 
accidents will occasionally occur to astonish the incredulous, 
aud this may be one of them. It is easier to see how the 
hones cau take that unusual position, than to understand the 
complex nature of the forces necessary to eflect the displace- 
ment. 

If I were called to treat such an injury I should attempt to 
reduce the dislocation by placing the knee in the armpit, and 
using the arm as a lever to bring the scapula hack into i>iaee ; 
the upward pressure of the knee would tend to dislodge the 
clavicle from the axilla and direct it back into place ; while 
the scapula could be made to rotate iu any direction by move- 
inenta imparted to the arm. 




CHAPTER VII. 



DISLOCATION OF THE HUMERUS. 



Dislocation of the shoulder is so common an occurrence 
that it is deserving of unusual attention. A practitioner of 
medicine and surgery will not pursue an active part in his pro- 
fession for many years without being called upon to take 
charge of a shoulder luxation ; though he may never encoun- 
ter in a long career of practice, one-half the different disloca- 
tions described in his text books. 

The humerus is dislocated, according to the tables of Mal- 
gaigne and several other authors, more frequently than all the 
other bones of the body together. This fact in itself is suffi- 
cient to demand for the subject the most profound considera- 
tion. 

The pecnliar structure of the shonlder-joint, the shallowness 
of its socket, the large size and globular form of tlie head of 
the humerus, the extensive movements and long leverage af- 
forded by the arm, and its frequent exposure to injury in pro- 
tecting the more important central organs of the body, are all 
circumstances which contribute to the facility and frequency 
of dislocation. On the contrary, the great mobility of the 
scapula, and the flexibility of the spinal column, which serve 
to transmit and decompose forces, operate as counter-balanc- 
ing influences. 

Age exerts a marked influence upon dislocations of the 
shoulder, the accident being extremely rare during childhood 
and old age, though I have met with an example in a child 
under a year old, and another in a woman over seventy. Mr. 
Watts, h()use-su?*geon to Middlesex Hospital, treated a case 
of dislocation forwards in an infant fourteen days old. Tho 
accident most frequently occurs in adults from thirty to sixty 
years of age. 

(314) 
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Strange though it may be, the pathology of this common 
iiyury is still imperfectly understood. Surgical writers of the 
French School, in seeking for diBtinctiona aud rt'tinemeuts, 
have contributed not a little to involve the subject iii inexti-i- 
ciible confusion. The student is apt to be discourajred whou 
lie finds his author has deaoribed eight or ten different forms 
of luxation peculiar to one joint. But, when he finds tJml 
there are only three principal displiK-emeuls of the humerue 
to study, and that all other forms so elaborately described by 
some authors, are mere variations of ona or the other of the 
tlirce kinds, he is encouraged to enter upon the study of them _ 
with greater zeal. 

The old method of describing the different luxations of the 
shoulder under the nomeuclatiiic of downwards, forwards, 
backwiirds, etc., often led to confusion, none of tlieni indicat- 
ing definitely the exact position of the head of the humerus. 
Names derived from the position the head of the hone in its 
new situation iissuracs in regai-d to certain well deflued points 
on the scapula, are more concise, detinito, and expressive. Fop 
instance, the " backward" dislocation is called the sulispinoas 
luxation of the humerus, the word in Italics indicating that 
the head of the humerus rests beneath the spinous process of 
the scapula ; the " downward " dislocation is de^^igaated as the 
subglenoid, meaning that the head of the humerus is thrown 
beneath the glenoid socket ; and the "forward " or " inward " 
dislocation, takes the name of siibcorucoi't, to show that the 
head of the humerus is forced beuenth the conicoid process. 
And if the force be sufficient in any case to oirry the displaced 
bone very far inwards or forwards, so it shall fall inside the 
coracoid process and beneath the clavicle, the luxation may 
he called inlra-coracoid or aabdncif.idar, to indicate definitely 
the extent of the displacement and the position tlic head of 
the humerus has assumed. This is a modification of the no- 
menclature adopted hy Malgnigne ; and it is hoped that the 
attempt to simplify the syatem will prove advantageous to the 
beginner in the ttudy of tliis otherwise vexatiously complex 
classification. I shall commence with what I regard as the 
most frequent variety of luxations of the humerus. 

Subcoriicoid. — This is what the older writers have pronounced 
a dislocation forwards ; and as a form or variety of displace- 
ment, embraces the intra-coracoiU of Malgaigne, his two varies 
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ties being brought under one head from the fact that the dif- 
ference between them is rather of degree than of kind. If the 
critical reader is not satisfied with this manner of considering 
the subject, he may regard the terms employed as expressing 
subvarieties of one common form. 

In each of the three varieties of dislocation the head of the 
humerus rests against the rim of the glenoid fossa. If the 
displacing force drives the head of the bone far inwards, so it 
shall rest inside the coracoid process, establishing the subcla- 
vicidar variety, there may be some space between the glenoid 
rim and the humerus, though not as much as mere reasoning 
upon the subject would lead us to suppose. Dissections of the 
parts involved in the subclavicular dislocation show that rota- 
tions of the scapula and humerus bring the two bones into 
pretty intimate relations. If the teres minor, and the infra- 
and snpra-spinatus muscles continue untorn, they will not 
permit the head of the humerus to remain at a distance from 
the glenoid border unless some obstacle intervene. Should 
the head of the humerus be forced within the coracoid pro- 
cess and there lodge or become fixed, the dislocation would 
be truly intra-coracoid^ but such is not often the case. 

For many years I have been inclined to dissent from the 
commonly accepted opinion in regard to the most frequent 
form of dislocation at the shoulder-joint. I critically exam- 
ined every case coming under my observation, whether in the 
living or the dead subject. I frequently met with the sub- 
coracoid variety, and rarely with the subglenoid (" down- 
ward"), though many of the lesions I carefully investigated 
and found to be subcoracoid, had been pronounced downward 
dislocations by surgeons of more than ordinary experience 
and ability. At length 1 was gratified while looking up au- 
thorities on this subject, to find that Malgaigne regarded the 
subcoracoid variety as happening more frequently than any 
other form of shoulder dislocation ; and Mr. Flower, in his 
surgical contril)ution to Holmes* Sj/stcm of Surgery, says : "Of 
forty-one specimens of dislocation of the shoulder-joint, pre- 
served in the different anatomical museums in London, as 
numy as thirty-one undoubtedly belong to this form; and of 
fifty recent cases which have come under the observation of 
myself, or gentlemen in whom I can place perfect confidence, 
and of which I have full particulars, in forty-four the head of 
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the humerus wua placed so elosclv beneath the coracoid pro- 
cess as to justify the appellation of" ' Biihcoracoid.' In the face 
of these facta, it is difficult to understand how the wide-sprend 
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error of regai-ding the auhgleiioid as the 
typical furm of dislocation at the ehoul- 
der-joint, should Ijave been so long main- 
tained. A simple pi-oeess of reasoning 
upon tlie anatomical structui-e of the 
part would suttice to bIiow that, when- 
ever the humerus is thrown from ita 
socket, it will almost of necessity be 
drawn upwards until it is arrested either 
by the comcoid process in front, or the 
spiue or acromion behind. Even in the 
dead subject, when dislocatiou is arti- 
ficially pri'duced by forcibly elevating the 
arm, while the scapula is fixed, the 
humerus is almost always drawn up close 
against the under surface of the coracoid 
process; a fortiori, in the living, must 
tlie action of the deltoid, coraco-brachi- 
alis, and biceps cause it to assume this 
position. Tlie truth is, that nearly all 
the oases of ' dislocation into the axilla,' or 'downwards,' 
described as so common by Sir A, Cooper, and all subsequent 
authors, have really been examples of this variety, to which 
the anatomical charactci's of the more rare 'subglenoid' dis- 
location have been erroneously applied." 

In a ease of alleged malpractice tried in Marion, Grant Co., 
Indiana, in April, 1869, betwceu Larkin versus Jones, I was 
called to give testimony in relatiou to the injury sustained by 
the plaintifi". Mr. Larkin had fallen fi-om a load of grain six 
months previously, receiving an injury of the shoulder. Dr. 
Jones was summoned to treat the injury two days after the 
accident, and. as he claims, was not permitted to make a sat- 
isfactory examination of the shoulder, the patient being 
peevish, and the parts involved in the injury gi-eatly swollen 
and extremely sensitive. The doctor suspected the existence 
of a serious lesion, such as a fracture or dislocation, but left 
B liniment to allay the inflanmiatiou, and directions to be 
called again as soon as the swelling and tenderness sufficientlj 
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svi'bsided, to admit of a satisfactory exaniinatiiin. Mr. Lsirkin 
did not send for Dr. Jones ngaiii, nor auy ntLer i>liysiciaD,bBt 
let the arm go as it was for four weeks. He tlieii cxbibited 
hie shoulder to Dr. Honi, who disoovert-il the existence of a 
hixation, and sent the patient to Dr. Wni. Lomiix for treat- 
ment. It wus decided not to attempt reduction ; and Mr, 
Lnrkin entered suit against Dr. Joues on the ground of neg- 
lect to discover a dislocation, and claimed ten thousand dollars 
OS damages. At the trial Dr. Lomax and seven other prac- 
tising pltysiciana and surgeons of Marion, Joncshoro, and 
vicinity, testified that the injury Buslained by the plaintift* was 
a downward dislocation (subglenoid) of the humerus ; and 
that this WHS the common form of shonlder dislocation. In 
my testimony and cross-examination, 1 declared that the head 
of the displaced humerus in Mr. Larkin's injured Ehonldcr, 
was resting beneath the coracoid process: and that this was 
the most common form of shoulder dislocations. The testi- 
mony was received with marked discredit by the medical 
friends of the plaintift'; yet the defendant was acquitted. 

The head of the humerus in Larkin's case, could he dis- 
tinctly felt beneath the coracoid process; and measurements 
from the acromion to the olecniuou while the arm was flexed, 
showed that the arm was lengthened tu the extent of half or 
three-quarters of an inch. If the di.siocation had been down- 
wards (subglenoid), it would have been lengthened an inch 
and a half, or more than t!ie width of the glenoid socket. 
Suhcoracoid dislociition may be produced either by a direct 
force applied to the head of the Immerus, displacing it inwards 
and forwards, as a blow or fall upon the shoulder ; or, more 
frequently, hy forcible elevation of the lower end of the hone, 
such as may be caused by a l*all upon the elbow or hand, when 
extended from the body. In those cases coming under my 
observation, the cause of the displacement has most frequently 
been a fall upon the elbow or hand, though in Mr. Flower's 
cases direct violence, us falls or blows upon the shoulder, pi-o- 
dnced dislocation in the most instances. It occasionally Imp- 
pens that the cause can not be definitely ascertained, the 
patient boanng marks of violence in several places, and not 
being able to decide what force produced the disphicemeut. 
Ab a general rule, dislocations at any articulation, are rarely 
produced hy a direct blow on the joint. Mr. Bryant, iu 
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Cooper's Swffical Didionary, states tliat, "in lliirty-oiio out 
of tiiirtj-foiir cases, tlic cnuse of tbe injury wim ii direct full 
upon the shoulder, either tbrwai-ds, backwards, oi- nutwai-da. 
Ill two iustaiices only of dislocation downwards, and forwards, 
was the bone displaced by a full on the extended iirui." ilul- 
gaigne says: "the subcoracoid luxation, which is tlio moat 
common dislocation, is the eftect of a direct blow ou tbe 
shoulder, the arm iiot,being raised." Warren in his ^iiryiait 
Observolioiis, expresses the opinion that when direct force, the 
arm being by the side, knocks the head of the liumerus out 
of its socket, the rim of tlie glenoid cavity must nt the sanie 
time be broken. 

Symptoms. — Certain symptomfl, such as piiin, want of mo- 
tion, and swelling in the region of the injury, acconipauy all 
dislociiiions, but the subconicoid variety of shoulder disloca- 
tions bus a few characteristics peculiar to that form of luxa- 
tion: the elbow projects from the side, and can not be made 
to approach the chest without causing pain; the movements 
of the forearm and hand are not much impaired, though the 
sensation of numbness which comes from pressure of the head 
of the humerna on the brachial plexus of nerves, is somewhat 
disagreeable. On comparing the two slioulders a striking 
change is observable on the injured aide, especially if tbe 
patient be lean and the injury recent. The natural roundness 
ia lost, the acromion appears remarkably prominent, and be- 
neath it there ia a depresaion into which the fingera tan be 
pressed, proving that the head of the liumerus has left its 
eocket; and in some spare subjects, even the form of the 
glenoid fossa can be distingnished through the fibres of the 
deltoid. The axis of the hnmerns is evidently altered ; in- 
stead of being directed to the glenoid cavity, it points to a 
spot interniil, anterior to, and below it. If the head of the 
humerus rests on the point of the coracoid process, the arm, 
measuring from the acrondon to the externnl condyle, and 
comparing it with tbe opposite side, is lengthened; if it 
presses in behind the coracoid pi'oceas, or gets forced within 
that osseous projection, so na to become s"bcliiviciiliir, the arm 
is shortened. According to Mr. Flower, of forty-four casea 
of aubcorncoid disIoL-ation, the arm was elongated in nineteen, 
unaltered in eight, and shortened ia seventeen ; the greatest 
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eloDgation being one inch, tlie greatest amount of shortening 
seven-eighths of im inch. Measurement of the vertical cir- 
cumference of the shoukler, by carrying a tape over the acro- 
mion and under the axilla, always gives an increase of one to 
two inches over the uninjured side ; an important diagnostic 
sign, common to all forms of dislocation of the humerus, as 
pointed out by Mr. Callaway, in his " Dissertation upon Dis- 
locations and Fractures of the Clavicle and bhoulder-Joint.'* 
The head of the humerus can be distinctly felt beneath the 
pectoral muscles; the tumor produced by its globular form 
can be seen ; and any movements imparted to it by rotating 
the arm can be both seen and felt. The head of the humerus 
lies on the anterior surface of the neck of the scapula, imme- 
diately below the coracoid process. The subscapular muscle 
is raised from the neck of the scapula, and stretched over the 
front of, or above the head ot, the humerus. The muscles 
from the back of the scapula (teres minor, and infra- and 
supra-spinatus) are drawn tightly across the glenoid fossa, or 
one or more of them may be ruptured, or detached from the 
bone. In some cases, the greater tuberosity is broken otf, 
and the muscles inserted into the fragment then drag it into 
the glenoid fossa. The tendon of the long head of the biceps, 
contrary to the views of Hamilton, is rarely broken asunder, 
or completely detached from its insertion. The great vessels 
and nerves are displaced inwards, the circumflex nerve being 
either stretched or compressed to an extent which frequently 
causes paralysis of the deltoid muscle. I have seen patients, 
years after a successfully reduced dislocation of the shoulder, 
who could not rai^e the arm beyond an angle of 45° or 50°, 
though all the other motions were perfectly restored. 

The capsular ligament in complete dislocation, is torn sufli- 
ciently to allow the head of the humerus to escape through 
the aperture; and in those cases that will not stay in place 
after reduction is effected, there is a strong presumption that 
the edge of the glenoid rim is fractured. 

When left unreduced a new shallow socket is formed upon 
the anterior surface of the neck of the scapula, partly by the 
absorption of old bone, and partly by the deposit of new, 
around its edge. The exact position of this socket varies ac- 
cording to the extent of the displacement ; in some instances 
the new cavity is formed more or less at the expense of the 
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anterUir portion of tlie glenoid fossa, which is gmaiially le- 
moved by iibsorptioii under pressure, so that Ihe original 
aocket ia greatly encroaclied upon. A ooiTCBpo riding change 
takca plaeo in the head of the 
humerus; the part bearing upon 
the edge of the glenoid fossa, hoe 
a hollow excavated iu it, the aur- 
faces of the two bouus iu apposi- 
tion accoininodatiiig themselves 
to each other, and thus a rude 
kind of joint, which allows of a 
certain amount of motion, 19 
formed. The under surface of 
the ciiracoid process, es]iecially 
near its tip, becomes smooth and 
ebiirnated, showing upon dissec- 
tion that it has contributed to the 
foiinution of the new articulation. 
In those casoa where the head 

Hew •ockol fonrpd^un^der the rornooid ^jj- the humcrUS is thrown withlll 

the coracoid process, constituting 
the subclavicular variety, or the " intra-coracoid " of Mal- 
gaigne, the head of the os humeri being wholly on the sternal 
side of the coracoid process, sometimes coming forwards so as 
to appear just beneath the skin, and at others deeply buried 
in the subscapular fossa, the new socket is not formed on tne 
rim or border of the glenoid fossa, and the globular extremity 
of the humerus maintains its accustomed shape. If the head 
of the humerus touch the inner surface of the blade of the 
acapnia, a shallow depression is formed in that bono, and the 
head of the humerus is slightly flattened at a spot where the 
bones meet, and there becomes divested of its cartilage, though 
from fricliou the parts in articular contact become polished 
and hardened. If the greater tuberosity reach the anterior 
edge of the glenoid fossa, or any part of the coracoid process, 
the points of contact will soon show the pecnliiirities of a new 
articulation. In extremely mre cases the clavicle lias exhibited 
a Blight depression where the head of the humerus has reached 
it. How long it takes to foi-m a new socket when the head 
of the humerus ia forced to take lodgment outside its normal 
position, is not known, for the history of old dislocations is 

-n 
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seldom obtained. Probably it requires a year or more for the 
most of those changes to occur which are observed in ancient 
dislocations. In a specimen in St. Bartholomew's Hospital 
MuHeuin, in which the luxation is said to have occurred three 
iiionths before death, absorption of the anterior edge of the 
glenoid fossa has already commenced, and some bone is de- 
[Kirtited in the margin of the new socket. 

It is a singular circumstance that so 'many surgical writers 
should have regarded subcoracoid dislocations as " partial '* 
in their nature, unless it came from the fact that Sir Astley 
Cooper, in his treatise on Fractures and Dislocations, which 
has been " authority" so long, described an incomplete luxa- 
tion of the head of the humerus, of the subcoracoid variety. 
Hamilton, after reviewing and criticizing the opinions of those 
who claim to have had partial dislocations to treat, aajs : " I 
shall content myself with declaring that the existence of this 
or of any other form of partial luxation of the shoulder-joint, 
as a traumatic accident, has not up to this moment been fairly 
established; and that the anatomical structure of the joint 
renders its occurrence exceedingly improbable, if not abso- 
lutely impossible." It may be remarked, incidentally iu this 
place, that in many of those cases which have been regaixled 
as partial dislocations of the shoulder, the lesion consisted of 
a rupture or displacen^ent of the long head of the biceps ten- 
don, an accident which is characterized by a sufficient dis- 
placement of the head of the bone upwards and forwards be- 
tween the coracoid and acromion ])rocesses, to give the defor- 
mity the appearance of a partial Inxation. The long tendon 
of the bice[)s having its origin from the upper part of the rim 
of the socket, and passing over the head of the humerus and 
down through the bicipital groove of that bone, serves to bind 
the articular surfaces of tiie two bones in close apposition, 
consequently a rupture of this tendon would be followed by 
more or less displacement which might be regarded as incom- 
plete Inxation. 

Treatment. — All scapulo-humeral dislocations of recent oc- 
currence, can be successfully reduced by manipulation if the 
patient be thoroughly under the influence of chloroform at 
the time the eftbrt to replace the humerus is made. In very 
many cases no anajsthetic is needed, but in muscular subjects, 
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especially it' tiie injury be of two or tliree days' standing, it W 
uaelcBS to attempt a i-cductiuii before an ndvaucod stiige of 
aueestliesia is reached. Tlie use of naueeonts, tomeutntions, 
and oElier raliixiiig iigencieH, has been entirely superseded b^ 
anEesthesia. The piilleya, Jarvia' Adjuster, and other coiitriv- 
auuds for multiplying force, have also lost their importan^-Q. 

In a suhcurucoid dislocation, as well us in otlicr luxations of 
tho slioulder, the projet;ting edge or rim of the glenoid socket 
is nil obstacle to reduction; the stretched muscles and tense 
iigiinicu^ous strUL-tures also oppose a return of the displaced 
bone, unless the arm be carried into a -position which relax^ 
those tifisues, To attempt reduction by extension alone is sure 
to increase tbe stniin on the already pver8treti;hed niuei/les 
and ligaments. 

To proceed systematically, whether chloroform is used or 
not, let the patient Me upon a sofa, low bed, or the floor, and 
tlicn the arm seizid near the elbow is to he carried off from 
the body and elevated as much as possible; the fingers of the 
surgeon's other hand rest upon the shoulder to steady the 
scapula, and liis thumb is pressed into the axilla, against the 
head of the Irumerus, to act in part as a fnlcrum over which 
the patient's arm as a lever is made, by a quick downwai-d 
movement, to pry the head of the bone from behind the pro- 
jecting border 'of the glenoid soeket, bringing the head of 
the humerus to a point where the force of the thumb and of 
the tense muscles will inevitably complete the reduction. The 
hand which has hold of the patient's arm near the elbow, 
should swing it slightly backwards and forwards while the 
arm is forcibly elevated, in order to disengage the head of the 
bone from its place of lodgment; and then, in bringing the 
elbow downwards to the side of the thorax, or across tlie front 
of the clieet, tlie motion is to be imparted suddenly in oi'dt^ 
to be as effective a& possible. The patient, if not ander the 
influence of chloroform, always holds the nmsclcs in a state 
of rigid resistance while the surgeon is manipulating the arm, 
therefore the quick motion is expected to put the patient off 
his gnard. It is to be borne in mind that the forearm should 
be flexed on the arm white manipulation is going on, that the 
biceps may be relaxed. 

If the iirat attempt at reduction fail, it will he because the 
scapula slips from the surgeon's fingers, and destroys the 
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leverage which is designed to lift tlie liead of the Iinnierus 
from behind the projecting edge of the glenoid fossa ; there- 
fore auother efTort must be made, and the attempts repeated 
until success crowns the undertaking. Those who are not 
strong in the hands may use the heel (the boot being removud) 
as a fuicrum in the axilla or against the head of the humenis ; 
this leaves both hands free to execute the reducing roanceuvres 
upon the arm. Some surgeons prefer to employ the knee in 
the armpit instead of the heel ; and to have the patient lie on 
the floor while the manipulation is performed. The return of 
the bone to the socket is generally accompanied with an audi- 
ble snap; and the natural mobility of the arm is restored ut 
the same instant. In most instances the natural contour of 
the shoulder returns as soon as reduction is eifccted, but iu 
rare cases the head of the humerus rests awkwardly iu the 
socket, which, in addition to the swelling, gives the I'pgioii a 
deformed appearance. 

Reduction has been accomplished by extension and coun- 
ter-extension, applied as follows: the patient lying upon bia 
back, the surgeon seated by tTic affected side, places his heel 
well up into the axilla, so as to press upon the lower border 
of the scapula, and then with both hands hold of the wrist 
exerts all the traction he caii command, all the while rotating 
the arm and endeavoring to en^neer the bone back into 
place. 

Surgeons owning Jarvis' Adjuster, and having employed it 
successfully in several instances, still have faith in its qualities, 
and persist in claiming that there are cases that can not be i-e- 
duced without it as a means of exerting powerful exteneiou 
and counter-extension, 

I have never met with a recent dislocation of the shoulder 
that, in my present belief, could not have been reduced by 
manipulation, the patient being thoroughly under the influence 
of chlorutbrm. In October, '69, 1 was called to Hamilton, O., 
to assist iu the reduction of a suhcoracoid dislocation of the 
humerus which fell into the hands of Dr. Markt. Several 
futile attempts had been made to eft'ect arednction ; and their 
failure, in my opinion, depended upon imperfect aniesthesia. 
The patient w^as ayoung German, of remarkable nmscnlar de- 
velopment; and possessed a nervous system that wonid heap 
an unusual amount of chloroform without being overcome 
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I nseil eight or ten ounces of the beat chloroform on v. liand- 
kerchi«t' held quite close to tho nose before stertorous breath- 
ing was prodiiceil. Ae soon as that stage of profound auaia- 
thesia wa« readied, the musoulur system became relaxed, and 
rudni;tion took [tlaee by the foree of the hands alone. 

In some cases \v)iich for some time resist the usual efforts at 
reduction, it is found that success attends modifications of the 
orilinary procedure ; for iustaace, the arm is to be carried for- 
cibly backwards as well as upwards, or it has to be extended 
by the force of two or three assiatanta, to etl'ect some change 
in the position of the head of the humerus, or relieve it from 
the restraining influence of the untorn portion of the capsular 
ligament, or til perform some other feat more empirical than 
eeientitic, which shall so modify the relations of t!ie parts in- 
volved in the injui-y, an may result in an easy replacemeut of 
the luxated bone. I have seen a pereon inex[ierienced in the 
management of dislocations reduce a displaced bone that hod 
baffled a skillful surgeon for hours. However, there are not 
enough of sneh chance cases to justify an entire dejiendance 
upon the result!' of blundering. 

After reduction has been accomplished, the joint should be 
kept at rest for two or three weeks, the arm being placed in a 
sling, with the elhow bound to the side. It may be \yell to 
gnard against elevating the elbow or throwing it outwards and 
upwards for several mouths. A recurring dislocation is a great 
perplexity, therefore it ia beat to follow precautions likely to 
prevent such accidents. 

The subclavicnlar variety of dislocation ia generally very 
difficult to manage. The coracoid process is an obstacle ia 
the path leading to a return of the head of the humerus. 
The arm must be drawn downwards so the head of the 
humerus may pass clear of that process ; and then manipulated 
as if the diaplacement were of the common variety. The 
heel in the spuce between the arm and the chest, with both 
bands exerting extension and rotation, will generally eftect a 
dislodgment of the luxated bone, and successful reduction. 
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What 19 generally culled the " downward," " downwai-<l and 
iinvard," and " axillary" luxation of tlie shoulder, is s dis- 
placement of the head of the humerus so that it occupies s 
position below the socket, the capsular ligament being torn at 
its lower part. This has commonly been regarded by surgical 
writers as the moat frequent luxation of the humerus, but as 
I have already stated in another place, ihe lesion is far less 
frequent than the subcoracoid variety of shoulder dislocations. 
The head of the humerus being thrown below the glenoid 
fossa, tinda lodgment upon the inner border of the inferior 
coata of the scapula, somewhat as represented in the accom- 
panying diagram (Figure 110). Why the globular head of 
the oa humeri should ever become 
poised on the thin border of the 
blade-bone, is almost a mystery, but 
there it has been found in a few in- 
stances. Probably the untorn edge 
of the capsular ligament prevents 
the liead of the humerus from rising 
up to a point beneath the coracoid 
process. An examination of the 
seapuhi shows that the inferior costa 
of the bone terminates in two crests, 
leaving a wide groove between them 
at a point corresponding with the 
cervix scapulee. In this scaphoid 
fo.-^Ba tlie head of the humerus linds 
lodgment ; and the inner of the two 
eresta or borders of the groove pre- 
vents the humerus from sliding up- 
wards. Mr. Flower says, that "In the only two specimens 
of unreduced dislocations of this kind that I have been able 
to find in the anatomical museums of London, a new osseous 
socket lias formed for the head of the humerua on the upper 
part of the anterior border of the inferior costa of the scapula, 
encroaching considerably upon the lower aiid anterior jmrt of 
the glenoid fossa. One of these has been figured by Sir A. 
Cooper, and ita subsequent reproduction by other authors has 
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contributed much to confirm tlie en-or of regarding this aa 
the usual forui ut' dislocaLion at the Bhoulder. From exarai- 
nutiuna of s))ecimeiis lu mueeiima, and from numerous recent 
caBes, I should couolude that not more than one in ten of all 
dislocatioua of the Uunieriis c»u properly be called subglenoid." 
There is a specimeQ in King's College Museum, (No. 1342), 
which is intermediate between subcoracoid and subglcuold. 

The servile copying of diagrams from Cooper's work ou 
Fractures and Dtalocatious, and the woi-ding of the text to 
conform to the illustrations, has done much towards perpetu- 
fttiug erroi-g even in recent works on Surgery. Old iigurca 
representing reductions of the humerus and femur by means 
of pulleys, and other appliances, showing how to employ ex- 
tension aud couuter-ex tension us methods of reduction, have 
contributed more than any other iutluence to porpctUHte bar- 
barous pnictices in the applicatiou of force. Even if better 
methotls of rt'ducing dislocated bones are described in The 
text, many indolent practitioners will neglect the printed 
directions, and be governed only bj' the pictures which make 
deeper impressions than prosy descriptions. 

The symptoms of subglenoid dislocation of the shoulder are 
uot strikingly different from those manifested in [he suhoora- 
coid variety of luxation. ■ The depression beneath the acro- 
mion process is greater ; the arm is lengthened to the extent 
of the diameter of the glenoid fossa, uidess, in being wurked 
at, the head of the bone leaves the bifid ridge on which it 
usually rests and becomes embedded deeply in the subscapular 
fossa ; and there is an inch or more of space between the head 
of the humcriis and the conicoiil process. Measurements are 
uncertain unless they be conducted with great care, both arma 
being made to assume the same positions while measured, al- 
lowance being also made forthe rotatetl attitude of the injured 
arm. In this as in the subcoracoid variety of dislocation the 
yiatient is unable to make the hand of the injured side touch 
the sound shoulder; neither can the surgeon execute the 
mniKCuvre unless the patient be under the influence of chloro- 
form ; auil then there would be danger of lacerating the lenae 
tissues in the endeavor. The rigid condition of the arm, its 
ugly prnjeclion from the side, the painful nnmbuess of tho 
whrile 11 lull, and diftposition of the patient to support the arm 
with the well hand, constitute signs that point prettj- clearly. 
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to some kind of a Beapulo-liunieral dislocation. The causes 
of siiliglenoid dinlocatioii of the shoulder arc direct violence 
upon the top of the humerus, falls upon the hand or elbow 
while the hodyis descending, and the forcible elevation of the 
elbow, making the acromion a fulcrum over which the lever- 
age of the arm is sufficient to tear the capsular ligament on 
\ta under side and coutribnto to the displacemeut. Muscular 
action while the arm aud ell)ow are quickly thrown upward, 
Uaa beeu kuown to produce the " downward " luxation. 

Treatment. — The management of a subglenoid dislocation 
does not differ esaentiatly from that already laid down for the 
reduction of a aubcoracoid dislocation. The arm is to be 
eeized just above the elbow and carried foi-cibly upward and 
outward, and the scapula is to be fixed by the exertion of the 
Angel's, while the thumb performs the part of a fulcrum and 
helps push the head of the humenis into place at the instant 
the quick downward and inward movement of the arm is ex- 
ecuted. One attempt failing, several repeated efforts ehouM 
be made, each being somewhat different from the preceding 
in order to give variety to the manoeuvres. The heel or knee 
beiug placed in the axilla, both bauds can be used in extend- 
ing, rotating, and sweeping the arm from a position of extreme 
elevation to one of extreme depression alongside or across the 
chest. One hand holds the forearm flexed and the other 
guides the elbow. Chloroform should be freely employed in 
all cases that resist the first efforts or arc extremely painful. 
If the surgeon sees the patient soon after the accident, he may 
be able to effect reduction without resort to anaesthetics. I 
have reduced a dislocated shoulder without even w.iiting to 
take off the patient's coirt. I have seen the armpit severely 
hrniaed hy the surgeon's boot in attempts at reduction ; and 
here express my disapprobation of such rough usage. I have 
also seen the arm above the wrist and elbow terribly excoriated 
by the notion of towels and sfraps employed in making exton- 
eion. Proper care manifested during manipnlaiion saves tlie 
patient from these painful and unsightly marks, A bold und 
efficient surgeon generally acquires the reputation of being 
rough, and he deserves this discredit if he heedlessly nod 
heartlessly inflicts unnecessary injuries upon his patients. 
Skillful and gentle manipulations accomplish more in reducing 
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dislociited bones tlmri brute i'tirce put forth without a rat'ionnl 
method in view. The retentive dressing to lie employed after 
reductiou is eftected, miiy be thu same in all kinds of shoulder 
dislocations. The arm ia to be suspended in a sling, and tied 
to tl;e side for two or three weeks ; and eare exercised about 
eleviiling the arm for several months. 



SUBSPINOUS DISLOCATION OF TUE SHOULDER. 
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What has been generally called a "backward" Inxntion of 
the humcrns, the head of the bone being forced from ita 
usual position to one benoiith the spine of the sciipnla, outside 
of the glenoid socket, is an injury 
of uncommon occnn-ence. Out of 
159 cases of scapulo-hnnierul luxa- 
tion recorded in the Middlesex 
Hospital, three were of this variety. 
Its cbantctere are so well marked, 
that it is not liable to be confounded 
with any of the others. There are 
said to be four good specimens, il- 
lustrating its effcL-ts, when left un- 
reduced, in tliedifferent anatomical 
museums of London. The head of 
the bone, when dislocated back- 
wards, would naturally rest on the 
neck of the scapula near the pos- 
terior edge of the glenoid fossa, bnt in case the displacing 
force continued after the luxation was accomplished, the head 
of the humerus might be driven biick two or three inches 
upon the doi-sum of the scapula. In cases of great displace- 
uient the lesser tuberosity of the humerus is found to be sep- 
arated (broken), or the tendon of the subsciipulnris is detached 
from its humeral connection. 

In an unreduced dislocation of several years' standing, 
which I once had the opportunity to dissect, I found the part 
of the head of the humerus which rested against the posterior 
edge of the socket and the neck of the scapula, somewhat 
flattened and eburnated; aud a new socket had formed, 
alightlyexcavating the blade, and considerably the base of the 
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acromion. There was very little osseous material thrown 
around the new socket. Pressure of the head of the humerus 
upon the posterior edge of the glenoid rim had caused some 
encroachment upon that segment or ledge of bone, but the 
articular f^ce of the glenoid cavity had not been altered. 
The tendon of the subscapular muscle had been torn from its 
humeral attachment, and tlie old capsular ligament was thinned 
and in places lost by being blended with the other soft tissues 
of the region. 

The head of the bone formed a marked protuberance be- 
neath and outside of the acromion, giving the shoulder the 
appearance of being widened on that side ; the depression be- 
tween the acromion and the coracoid processes, was not 
marked, but could be distinctly felt by pressing the fingers 
into the old socket. The elbow was inclined to take a posi- 
tion a little more inward than natural. Whatever may have 
been the rigidity of the arm directly after the accident, or the 
restrictions upon a wide range of motion, at the time of the 
patient's death the limb could be moved freely in every 
direction. 

The causes of subspinous dislocation would probably be 
falls upon the arm while the elbow is thrown forcibly in front 
of the chest. At any rate, this seems to bo the only way a 
dislocation of the kind can be produced in the cadaver. The 
few surgeons who have had a case to treat were not generally 
able to ascertain the position of the arm when luxation oc- 
curred, or the positive and direct cause of the accident. Con- 
vulsive muscular action is said to have produced the luxation 
in one instance, and falls of various kinds in the othei's. The 
dislocation was not always discovered until days or weeks 
after the accident, yet reduction was accomplished in nearly 
every case, though the head of the bone had been displaced 
for a number of days before dn attempt at reduction was 
made. 

Treatment. — The rule for reducing this form of dislocation 
is to stand behind the patient who is seated in a chair or on a 
stool ; the surgeon with one hand takes hold of the back of 
the arm near the elbow and forces it across the chest, in front, 
as far as it will go ; he then puts the other hand on the top of 
the shoulder, the fingers resting on the acromion to steady the 
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Bcapuia, and to lend efficiency to the thumb in the work of 
being a fulcmni and in pushiug tiic head at' the hmitenie into 
place whcu tlie patioiit'a arm is suddenly swung backwards. 
This niaaceuvre, act:omplished by both hands openiting sep- 
arately, will replace the bone, especially if the putieut be 
thoroughly relaxed by the iutliieuce of anEeathetics. 

Direct extension has proved efiectual in reducing this dislo- 
cation. In fact, any dislocation of the abouider umy be re- 
duced with the pulleys and otliei- appliuucea for exerting great 
force, yet the mechanical resistance offered by the untorn por- 
tion of the capsular ligament, is such that the bone can not 
be replaced by extension without lacerating the tissues made 
more teuae by the operation. Extension drugs the hetid of 
the bone away from the opening in the ligament through 
which it escaped, and places the caput humeri in a positiou 
unfavorable to an easy return over the glenoid rim. 

Ml'. Flower givea the following plan wliiob be has never 
known to fail : " The patient is seated on a higli ehnir, which 
ia placed about two feet from the post of an open doorway. 
The surgeon, leaning his back against the door-post, places 
one foot upon the side of the chair, and, with his knee pressed 
iuto tlie axilla and both hands upon the shoulder, steadies the 
patient's body. A jack-towel is then fixed by a clove-hitch 
knot to the patient's arm, just above the elbow ; and by its 
means two or more assistants, placed on the other side of the 
doorwiiy, make steady extension horizontally oHtwarde," 
This plan is for reducing dislocations -" downwards " and '* for- 
wards," but is open to the same objections as other contriv- 
ances to produce extension. It is found to bo an nnscientitio 
plan for reducing dislocations, and though it will yet be fol- 
lowed by a few superannuated practitlonei-a, the more rapid, 
and leas dangerous " pbyaiological " process, now so well un- 
derstood, continues to gain favor, and i-arely or never fails 
where success by any method is possible. 

Compound Dislocation of the Shoulder. — It has buun ;i r,ues- 
tiot whetliev a compound dislocation of the shoulder should 
be reduced, or the head of the humerus resected. Although 
I have never had such an injury to ti-eat at the shoulder- joint, 
I am persuaded that I should proceed at once with an attempt 
at reduction. If the head of the bone would not return 
through the hole in the skin I should enlarge the opening. 
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and then make a powerful eftbrt at reduction. If this course 
failed it would then be in order to exsect the head of the 
humerus and enough of the shaft to facilitate a return of the 
bone to its place. 

Dislocation of the Humerus^ ivith Fracture near the Upper End 
of the Bone. — The older surgical writers declared that a dislo- 
cation of the shoulder, complicated with fracture of the 
humerus near its upper extremity, could not be reduced until 
the fracture had united. Dr. J. M. Warren, in his Surgical 
Observations, says, " I have had to treat several cases of dislo- 
cation of the shoulder, with fracture of the neck of the 
humerus. In two instances in which I was called while the 
muscles were still relaxed, and before the patient had recovered 
from the depressing influence of the shock, it was found pos- 
sible to effect reduction by making extension of the shaft of 
the bone, at the same time working the separated head into 
its socket by firm pressure with the thumbs. In case reduc- 
tion can not be thus cftected, it is still a question whether the 
shaft of the bone should be carried back into the old socket, 
so as thus to make at once the best practicable joint ; or 
whether it should be placed in apposition with the head, and 
an attempt made at reduction after such a lapse of time as 
may be thought sufficient for the union of the fragments to 
take place. The latter method was tried with success, by Dr. 
John C. Warren, on a young man, whose case he reported in 
the * Boston Medical and Surgical Journal ' for 1828. Im- 
mediate reduction haviug been attempted in vain, fracture- 
apparatus was applied. After seven weeks, extension was 
made with pulleys, and the dislocation reduced. The case is 
quoted by Malgaigne, who considers the precedtnt worthy to 
be followed in similar cases. I also attempted the same treat- 
ment in a case'which occurred nearly twenty yeai's ago ; but, 
in the attempt to break up the adhesions which had formed 
during the six or eight weeks that had elapsed, the callus 
gave way, and the fracture was reproduced. The broken end 
of the bone was then placed in the glenoid cavity, and the 
patient recovered with a very useful arm. In another case 
which came under my notice, the arm had been paralyzed by 
fruitles;^ attempts at reduction. I saw the patient, in consul- 
tation with other surgeons, at the end of seven weeks, when 
it was decided to leave the broken end of the bone in the 
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socket. I afterwnrds learaed tliat the paralysis gradually 
passed off, and that the patient recovered the use of the 

If the fracture be at some distance from the head of the 
humerus the hnib could be temporarily dressed firmly with 
splints, aad then employed as a lever as if no fracture had 
occurred; and if the break be near the head of the humerus, 
the head iiself might possibly be pushed into place by the 
power of the thumbs, especially if tiie patient be profoimdly^ 
under the influence of chloroform. The first attempt failing, 
repeated efforts may be made every day for a week or more. 

Dr. Watson, of New York, reported a case to the At^ademy 
of Medicine, in May, 1855, in which dislocation of the humerus 
exiBted, anil a fracture near the head of the bone. The in- 
jury was produced by a blow from a steam engine; and the 
patient was not treated until the morning after the accident. 
A sweeping motion was given to the arm while the tingera 
were pressed against the head of the bono in the axilla, and 
reduction was effected. The arm was tlien treated for a auc- 
cessful cure of the fracture. 

It remains a. question in the event that attempts at reduc- 
tion failed, whether it is best to adjust the fracture and retain 
the fragments in apposition until osseous union has taken 
place, trustingto a successful redaction of the dislocation at 
the end of six weeks, or atler the fragments are presumed to 
be surticieully consolidated to allow the arm to be safely 
handled in the manipulating process necessai-y to accomplish 
reduction ; or to place the broken end of the shaft in the 
empty glenoid cavity, trusting to the usefulness of a joint ob- 
tained under such circumstances. I am inclined to the belief 
that it is best, if the reduction can not be effected at trials 
made dunng the first ten days, to treat the fracture with the 
broken ends in apposition, and at the expiration of six or 
seven weeks, or after consolidation of the fragments is pre- 
Bumcd to have taken place, attempt to effect a reduction of 
the dislocation. It ia well known that a dislocated shoulder, 
if left unreduced, at length regains a great part of its useful- 
ness, or as much at least as an arm would have, which had a 
joint made of the fractured shaft placed directly in the gle- 
noid socket. 
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In rare instances the fragments would fail to unite, a false 
joint being established. Such a termination would not be 
worse than a union of the fragments with the bone unre- 
duced ; or a joint produced from the broken end of the long 
fragment of the humerus, the short fragment being left to 
itself in the axilla. 

If a patient with a dislocated shoulder and fracture of the 
linmerus near its upper extremit}', bje put profoundly under 
an anresthetic, the short fragment can be manipulated with 
considerable ease, especially if' the patient be not too muscu- 
lar. I have recently had such a complicated injury in a lad 
twelve years of age. The accident happened by a fall from a 
horse that was frantically ruiniing away. The boy says the 
dislocation occurred first, and the fracture immediately after- 
wards. I laid the patient upon a low bed, and produced ster- 
torous breathing with cliloroform ; and then manipulated the 
short upper fragment of humerus for nearly an liour. At 
length I got the position all right for a return of the head of 
the bone through the aperture in the capsular ligament, and 
with my thumb pushed the luxated part into its socket. At 
first the swelling and stiffness seemed to impede and balk my 
eflTorts, but the longer I worked the easier it was to render 
the conditions favorable to reduction. The arm was carried 
to position as if no fracture existed, and the fractured sur- 
faces of the two fragments were kept in apposition during 
the movements. No other rules can be given in regard to the 
management of such a case. As soon as reduction of the 
luxation occurs the limb is to be carefully dressed to secure a 
good result from the fracture. 

I have examined a case in which there seems to have been 
dislocation of the shoulder and separation of the epiphysis — 
head from shaft — in a little girl. The accident occurred more 
than a year previously, therefore I did not undertake to re- 
duce the luxation. The head of the bone and the shaft had 
united at an angle that was beneficial rather than otherwise. 
The deformity was not great, and the functions. of the limb 
were better than might be expected. The mother reported 
that the child was regaining the use of its arm very rapidly. 
It was easy to diagnose the injury, from the fact that the head 
of the humerus was out of its socket, and the angle alluded 
to presupposes fracture. » 




CHAPTER VIII 



DISLOCATION OF THE RADIUS AND ULNA AT THE 
ELBOW-JOINT. 



Dialocfitiou of the elbow, both bones of the forearm being 
dispinced, ia not a common accident, and occurs mostly in 
childhood and youth. The injury, according to atntistical 
tahlea, is peculiar to hoys between the ages of five and fifteen 
years. Of thirty-three cases observed liy ilaniilton, nineteen 
were in children uuder fourteen years of age. 

Malgaigne concludes, from experiments upon tlie dead sub- 
ject, and from careful exsiminatiou and interrogation of 
patients wlio have met with the accitient, that the most fre- 
quent cause of nearly every form of luxation at the elljow- 
joint, is a twist given to the ulna, which brings the coronoid 
proeess successively inwards, downwards, nnd backwards, and 
which may be produced by a fall upon either the interual 
border of the forearm, or tlie inner side of the olecranou. 
Other authors state that this injury is more frequently efl'ected 
by a fail in which the palm of the hand comes into violent 
contact with the ground, so that the forearm is driven directly 
back under the lower end of the humerus. Hamilton has 
kuowu one case to occur from a blow upon the back and 
lower part of the humerus, 

The hones may he displaced backwards, forwards, or to 
either side ; there nUo nuiy he intermediate fi^nns, as back- 
wards and outwards, and backwards and inwards. Each form 
may be partial or complete, and one <>r both bunes may be 
displaced ; or the ulna may be dislocated backwards as regiirda 
the lower end of the linmerus, and the radius forwards. 
Sonic of these different forms of dislocation may be compli- 
cated with fracture of the olecranon or coronoid process of 
the ulna; either of the condyles of the humerus may be 
broken ; and the injury may be compound. 
(336) 



833 Dislocations. 

The complex structure of the elbow-joint, and the depth to 
which portiona of the articulation ^re bnried in mnscles, to- 
gether with the great swelling to wliich all lesions of the parta 
are especially liable, render any of the injuries peculiar to the 
bones exceedingly difHcult to diagnose. Fracture of the 
humerus just above the elbow takett tlie semblance of dislo- 
cations of both bones of the forearm backwards; fracture of 
either condyle may be mista,ken for a luxation of one or both 
bones of the forearm ; aud a complication of fractures and 
dislocations may result from a single accident. 

The elbow-joint is exceedingly hable to high grades of in- 
flammation, and to anchylosis after a fracture implicating the 
articulation, or a dislocation. Many of the injnries peculiar 
to the elbow either pass nnret-ognized or are badly treated, 
therefore more deformities of this joint are to be met than 
of any other articulation. It is of the utmost importance, 
then, that the anatomy and pathology of the elbow .be well 
studied. 

Some forms of elbow dislocation are exceedingly rare : lux- 
ation of both bones of the forearm backwards aud upwards is 
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the most common of all of them. 
When this is complete, the coronoid 
process (if not fractured) is forced 
l)jick into the olecranon fossa of the 
humerus. According to Malgaigne, 
this condition is not so conmion as 
the incomplete form, in which the 
process rests upon the trochlea of 
the humerus. The radius almost 
always nnnntains its relative posi- 
tion to the ulna, being held there by 
the orl)icular ligament. All the lig- 
aments of the elbow joint, except 
the poslerior, are gener.illy torn in 
a dislocation of the radius and ulna. 
The fiyviptoms in this dislocation of 
both boues of tlie forearm back- 
wards, are marked and characteris- 
tic ; the limb is in a semi-flexed 
state, and rigid ; the elbow seems to be thicker antero-poste- 
irorly, and the olecranon projects backward in a marked de- 
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gree, reaching above the condyles uf the humoms ; the trice^^s 
tendon eluiitis out consiiicuou^ly, though it is uot tense ; the 
fore«ini> gcueriilly exhibits a twisted appearance, iiicHniug 
atrougly to pronation. When the hand is rotated the head of 
the i'iidiii8,hahiiid the humerus, can he felt roltiug in its usual 
relation with the ulna. Anteriorly, as if embedded in the 
flesh of the forenrni, the lo>vm' end of the luimerus i-au be 
felt, with the tendon of the biceps and the braehialia aiiticns 
muscle stretched over it. Any iittympt to flex or extend tho 
elbow is found to be painful iind quite inipractliable. In 
fi-oiit the forearm is sliortened to a noticeable extent, while 
the posterior aspect retain^ its usual length. The fingers are 
moderately flexed, and can uot be moved with ease ; they are 
also benumbed by pressure on the nerves above. 

If grunt swelHng has taken place before the injured limb is 
seen, mid any doubt arises in regai'd to the nature of the 
lesion, it may assist in tbe diagnosis to bear in mind that only 
one injury appears like a dislocation of both bones of the 
forearm backwards, and that is fracture of the humerus just 
above the condyles, and the distinction between the two inju- 
ries may be drawn aa follows; in dislocation the arm is rigid, 
and the deformity can not b« overcome without reduction, 
which is accomplished with difficulty, and when once replaced 
the bones will stay there ; while in fracture, there is great 
mobility at the seat of injury, the reduction is accomplished 
with comparative ease, and wlien the reducing force is dis- 
continued the deformity will at once be reproduced. Bcsidae, 
in the event of fracture of the humerus, crepitus can readily 
be elicited. 

A Intend displacement of the bones of tho forearm at the 
elbow may be readily recognized by the peculiarities of the 
deformity. In moat instances the luxation is incomplete, i. «., 
both bones are not thrown eo far laterally, aa to have no con- 
tact with the articular surfaces of the lower extremity of the 
humerus. In the oittwuni dislocation, which is the most com- 
mon, the radius. does not touch the articular surtiicn uf the 
condyle, but the ulna rests upon the spot the radius usually 
occupies. 

The joint is rigid, and semi-ftexed, with the hand inclined 
to pronation. The elbow-joint has an unsightly uf pearuuce, 
which is characteristic of the lesion, la the outwuid dislocft- 
22 
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tion of the two bones, tbe head of the radius can be distinctly 
felt under the skin, and the internal condyle projects most 
strikingly, the epitrochlea and even a part of the trochlea 
being distinctly felt. 

If the lateral displacement be inwards, both, bones of the 
lorcarm are not forced completely clear of the articular aur- 
facoB uf the lower end of the humerus, but the radius reposes 
in the trochlea, and the ulna upon the epi- 
trochlea. In some cases the head of the 
radius might rest in front of the trochlea, or 
fall back into the olecranon fossa. lu all of 
these dislocations much injury is sustained by 
the ligaments, ninscles and nerves, — the ulna 
nerve being particularly exposed to bruising or 
compressing foreca. 

Dislocution of both bones of ihe forearm 
forwards has been denied as being poasible, 
unless there was first a fracture of the olecra- 
non process ; but Velpeau, M onin and Denuce, 
have each reported a case, establishing the ex- 
istence of such an injury, whether it can be ac- 
counted for or not by any process of reasoning. 
In Velpciiu's case the accident occurred by the 
Diiioo»iionof iheni- passagc of :i Carriage wheel over the arm. 
™iii"W°"iiri'Sr When first seen by the surgeon, both bones of 
uiBtrot'iiVeu'^dth" the forearm were fonnd in front of the lower 
trachien. *'"' extremity of the humerus, the radius reposing 
in the coronoid fossa, and the olecranon upon 
the condyloid ridge, the ulna being curried upwards and a 
little outwards. According to Deuuce, the summit of the 
olecnmon rests against the inferior part of the trochlea of the 
humerus, and the head of the radius is below and somewhat 
separated from the external condyle; the prominence of the 
olecnmon disappeai's from behind the joint, and on each side 
the condjles of the humerus are unusually prominent. The 
joint is rigid, and tlie arm is flexed at least. to a nght angle. 
The several dislocations of the elbow are not always clearly 
defined as distinct displacements. In some instances the luxa- 
tion is partially lateral and partially backwards, or forward so 
far as the radius is concerned, and lateral as regards Jhe ulna. 
In these extraordinary accidents, the violence is probably of a 
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twisting nature, or partakes of complex motions, the patieut 
being unable to define tlie cause with niucli clearness, A sur- 
geon looking on when the accident occurred, miglit not be 
able to describe how it was produced. 

Tekatmbnt. — When both bones of the elbow are dislocated, 
their reduction is not generally attended with much difficulty, 
especially if chloroform be brought into requisition. In the 
backward dislocation, the surgeon may be able to replace the 
bones by placing one hand against the forearm near the elbow, 
and pressing with all bis might while with the other hand 
grasping the patient's wrist he employs extension, and at the 
same time uses the limb as a lever — the other hand being a 
fnlcrum — to disengage any locking of elevations and depres- 
Bions, and to t'oreo the bones of the arm into their relative 
positions. Sir A, Cooper recommended that the patient sit 
in a chair, and the surgeon, resting his foot upon the edge of 
the seat, places Iiis knee upon the inner side of the elbow- 
joint, white he grasps the wrist with hia hands ; he then bends 
the elbow slowly, but forcibly at the same time pressing with 
his knee npan the upper part of the radius and ulna, so as to 
disengiige their articular surfaces from the lower end of the 
humerus. Mr. Skey advocates that one assistant hold the 
upper arm, and another pull steadily upon the wrist, and as 
soon as the coronoid process ia brought below tjie level of the 
trochlea of the humerus, the muscles are powerful enough to 
bring the hones into their natural place. 

In those cases where much difficulty is experienced in the 
reduction, it ia probable that the lateral Hgameute, remaining 
untorn, act as powerful obstacles to a return of the bones to 
their normal positions. If there be reason to suppose that 
these ligaments oppose reduction, and the obstacles can not 
be overcome in any other way, the joint must be extended 
beyond the straight attitude, in order to tear the most un- 
yielding bands, and then reduction may be easily effected. 

The treatment after reduction consists in keeping the arm 
in a sling for two or three weeks, and applying anodynes to 
the joint to suppress high grades of inflammatory action, each 
day employing passive motion as a preventive of anchylosis. 

It may be of importance to meiiAion that surgeons of great 
experience have failed to detect dislocation of both bones of 
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the forearm backwards; and tbey bare also gone tltmugfa 
with the fonua usually employed to eft'ect reduction, and sup- 
posed they had accomplished their object, yet have left the 
bouefl unreduced. It' these luistakes hnppeu to aecom pi itched 
surgcouy, the inexperienced practitioner of medicine and sur- 
gery should be particularly on his guard aguimt erroueoux 
conclusions. 

If a mouth ormorehaselapeed before rednution tft attempted, 
great ditflculty will be encountered in the endeavor to replai^e 
the boaes. Case» are on record in which reduction wa» ac- 
complished after the displacement had existed for five or six 
months. The successful cases are about sure to be reportet), 
and the larger proportion of attempts which turn out an fail- 
arcs, never get into print. Death has occurred from violent 
attempts to reduce recent and ancient luxations of the i-lbow. 
However, failures and uRfortii;iate results should not deter a 
surgeon from making well directed ettorta in favorable cases 
■ even if several mouths have elapsed from tbe time of the acci- 
dent, for the number of suceesaful results is quite large, esbit>> 
lishing the principle that a fairtrial is legitimate. 

In lateral dislocations of both bones of the forearm, reduc- 
tion is to be accomplished by extension and lateral pressure, 
the soft tissues being first relaxed by tbe use of chloroform. 
If the luxation be not purely lateral, hut combined with some 
backward displacement, the restoration of the bones to tbeir 
proper places is to be accomplished by varying the direction 
of the forces applied, No set rules are applicable for every 
ease, consequently the surgeon lias to rely to a greater or lees 
extent upon his own ingenuity and resources. My experience 
in treating dislocations of the elbow, has taught me that no 
plan, rule, or method, will invariably prove sucecBsful ; but if 
one course failed, I at once made trial of another, and in the 
end have always succeeded, except in one instance which was 
in trying to reduce a ease of sis month?' standing. I have 
never seen a dislocation of botb bones forward, but if I shoald, 
it seems to me that t could replace the bones by having as- 
sistants make extension and counter extension wbile I used 
the force of my hands in pulling the bumerus forwai-da and 
pushing the forearm backwards. I have yet to be cnnrincod 
tbat a dislocated elbow need^only to have itsuntorn ligaments 
relaxed by position of tbe Uml>, to secure au ea»y reductioa. 
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If the lateral lignments be huerated the anterior mid postei-ior 
parts of tlie capsule iirc too loose to offer mupli rceiat^aiice. 

Dislocations of the elhow should be reduced hb eiirlyiis p08- 
eihle after the reecptioii of the injury. If the bones be left 
displaced for a number of days, the inflammation runs ao high 
that changes of nn uiifavoi-able character take place ju the 
joint, leading sometimes to iici'maiietit defetils in the articula- 
tion, A luxation of throe weeks' standing is more difficult 
to reduce at the elbow, than one of six weeks at the shoulder. 



DISLOCATION OF THE HEAD OF THE RADIUS. 

The head of the radius has a double articulation, radio- 
humeral, and raiUo-iiInar ; and it can not be displaced to any 
great extent without a rupture of the extemaf lateral and or- 
bicular ligaments, losing its articular connection with the ex- 
ternal condyle of tlie hniiierus, and the sigmoid notch of the 
ulna. The nceident ia one peculiar to youth, though it may 
occur in adult Tit'c. It is generally produced by a fall upon 
the palm of the hatid, the direction of the force acting in a 
manner favorable to the dislodgment of the upper end of the 
radius from ila articular relations ; a sudden jerk or twist in^- 
parted to the hand has been known to luxate the head of the 
radius; and a fall or blow upon the elbow may displace the 
hone. In one case that came under my observation, the boy 
fell from a high wall sideways, the body whirling as the hand 
met the ground; in another case a boy had his elbow caught 
in a swinging gate in such a way as to force the head of the 
radius from its normal position to one behind the external 
oondyie ; and I have treated a third case that happened in a 
scnffle. The patient said the other boy fell on him while his 
ai-m was confined underneath his body. 

The radius may be displaced forwards, backwards, and di- 
rectly outwards. The forward dislocation is far the most 
common ; tbe backward less fi-eqnently ; and the ontward ex- 
ceedingly rare. In children of a lax condition of the 'fibrous 
atrnetnres, a partial dislocation or si/Wnxation, the ligaments 
not being torn, is a common occnrTpnce. Snch a displacement 
13 not attended with pain, the child throwing the head of the 
radios into a state of deformity, and returning it again with- 
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out any particular diacomfort. As the child advaDces in jean 
the ligaments increase in firmness, bo that the defect no longer 
exists. 

In the Joncard dislocation, the head of the radius is found 
in front of the external condyle of the humerus ; the forearm 
is fixed in a moJefately flexed state, either prone, or half way 
between pronation and supination. Bending of the elbow is 
prevented by the head of the radius coming in contact with 
the front of the humerus ; and complete extension causee 

FiQ. 114. 




DiBlocalion of the 



pain. The bead of the radius can be defined in its new posi- 
tion, and when the hand is rotated, it can be seen and felt to 
follow those movements. The whole forearm presents a pecu- 
liar and characteristic twist, which is occasioned by the altered 
situation of the upper end of the radius. The tendon of the 
biceps stands promiuentiy forwai-ds in the bend of the elbow ; 
and the finger can be pressed into a depression at the point 
vacated by the head of the nidius. 

The iflcAtcarrf displacement is characterised by that peculiar 
attitude of the limb which denotes the nature of the injnry, 
thongh the position of the head of the radius can not be de- 
termined positively without careful examination. The fore- 
arm is semi-fiexed, and held fixed in a state of pronation, un- 
less the internal condyle be broken in the same accident, which 
is not an uncommon complication. The head of the radius 
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can be felt behind the external condyle, quite superficial, tbe 
linger being easily preaaed into tbe cup in the upper end of 
the bone, and be made to feel tiie buttou-like termination 
which plays in the orbicular ligament. 

FiQ. 115. 




Dislocation of the head of the radius outwards, must be a 
form of displacement rarely met, for there are only two or 
three cases reported by American surgeons, and only four by 
Paul Deniice, who may not have been correctly informed in 
regard to them all. Before his "Memoire" was published 
(1854) dislocations of the head of the radius were supposed 
to bo confined to the forward and backward dispiacementa. 
It may even now be a question whether the outward disloca- 
tion ia not a modification of one or the other of the two well 
defined displacements of the head of the radius Dr. Willard 
Parker reports a case of outward dislocation in the New York 
Journal of Medicine for March, 1852, stating that a child font 
years old fell down stairs "backwaidly, with tho right arm 
twisted behind the back, in such a position that the whole 
weight of her body came upon her arm." 

It ia phiin that the head of the radius can not be displaced 
outward to any considerable extent without a rupture of the 
upper end of the interoaaeoua ligament, aa well as a laceration 
of the orbicular, external lateral, and the capsule enclosing 
tllB ai'ticulation. A force competent to commit that damage, 



would be likely to produce fractures and otlier injuricB to ad- 
joining pai-te. 

Treatment. — It is not generally a difficult matter to reduce 
dislocatioiis of the lioad of tlic radiua, tliougli the bone is not 
eafiily kept in place wliea once the barriers to displacement 
have been broken down. A great many proaecutious to re- 
cover damages for malpractice have grown out of the fact that 
a recurrence of the dislocation is very common. The non- 
professional suppose that a bone is uot properly reduced or 
ski'UfulIj treated after i-ed notion, if it get* out of place lu a 
few days or weeks after it has passed through a surgeon's 
hands ; and there are also plenty of medical wiseacres who be- 
lieve or pretend to believe about the same thing, A few days 
ago a father bronght his son into niy office, and asked ine to 
examine the lad's arm. I sug]>ected the motive, and soon sat- 
isfied myself by inquiries that my suspicion was well founded. 
A physician of respectable talents had treated the ann six 
weeks previously, for dislocation of the bead of the radius; 
in three weeks from the accident the bone was found to he 
displaced, and the father tlieu took the patient to another 
pl^ysician, who said that the arm had not been properly treated, 
that the luxation had never been reduced. This statement 
made the parent believe be had heen imposed upon by an in- 
competent medical attendant; and he at once took steps 
toward entering a suit for damages, I returned the bone lo 
its natural position, and hoimd a compress in front of the head 
of the radius, the dislocation being forwards, llaving assured 
the father that a dislocatiou of the head of the nidius was 
liable to recur, and that the physician who first treated the in- 
jury bad probably reduced the dislocation properly, he went 
away contented, and abandoned his intention to prosecute. 

In a fonviird dislocation, the wn»t is to be grasped with one 
liand, and ihe elhow with the other, and while the forearm ia 
moderately flexed, considerable supinating force will efleet re- 
duction, especially if the thnmh be nsed to push the head of 
the radiiie into portion. If this manoeuvre, severnl times at- 
tempted, do not succeed, powerful extension and counter ex- 
tension may be employed, the thnmh pressing hard upon the 
displaced bone. It is probable that either plan would prove 
BUccoasful even without chloroform, but if the patient be mua- 
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culiir and tlie resistance considerable, anaesthesia should ba 
bniighl into service. _ 

There exists some difference of opinion in regard to the at- 
titude of the arm while reduction is being attempted. Cooper 
uppiied it supinating force with extension, and Denuce directs 
that tliG arm be kept in a state of pronation while extcnsiou 
is made. It is to be presumed, however, that the advocates 
of severaJ distinct plans have succeeded in their favorite 
methods; I am eiitistied that the reduction can be effected by 
several distinct manoeuvres, though in all it is essential that 
there be pi-essure of the timnih on the head of the radius to 
steady it, to help direct it into place, and to peifonn tlie part 
.of a fulcrum when the arm is used as il lever to force the re- 
duction of the displaced bone. 

In the backward Inxatioii the forearm needs flexing and 
prouatihg at the same time that powerful thumb pressure be 
brought to bear upon the head of the mdins to force it into 
its normal position. Gross says that the reduction is to be 
effected by flexion and supination. As long as there exist 
such discrepancies in regard to the direction the forearm is to 
take in facilitating reduction, it will be safe for the inexpe- 
rienced practitioner to try one method, and if that fails, to re- 
sort to anotiier. In the single bsickwai-d dislocation I had to 
treat, I pronated the hiuid, and forced the radius into place 
with my thumb, the reduction being accomplished easily. 

The outward dislocation needs no special rules for its reduo- 
taon. Kxtension and rotation of the forearm inwards will 
place the bones in a favorable position, ns regards one another, 
for the pressure of the thumb or lingers to return the bone to 
jtlace. 

After the reduction of either form of dislociition the arm 
should be dressed with pasteboaivi splints, with the forearm 
neither flexed nor extended. Some surgeons employ a stiff 
uogular splint to prevent motion at the joint. After sufficient 
time has elapsed for the torn ligaments to heal, the dressings 
are to be removed and passive motion instituted. It will be 
well if the patient does not completely flex or extend the limb 
for several months. 
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DISLOCATION OF THE ULNA BACKWARDS. 

Displacenieut of the ulna singly is a recognized injury 
among surgical writere, though both bones of the forearm are 
more likely to be dislocated together, than the ulna alone, 
from the fact that the radius is more strongly bound to the 
uhia than to the humerus. A force, then, which is competent 
to luxate the ulna backwards, must almost of necessity carry 
the radius with it. In the few cases reported, of dislocation 
of the ulna backwards, the radius was displaced to a certain 
degree, if not fully luxated. In the case reported by Sir Ast- 
ley Cooper, the radius went with the ulna to the extent of 
having to form a new socket for itself on the external condyle. 

Pirrie's Surgery contains a brief account of a case of back- 
ward dislocation of the ulna which occurred in the practice 
of Gosset. Even in this there must have been as much lateral 
displacement as backward, for the coronoid process lodged on 
the internal condyle, and the radius may have been partially 
displaced. As has been previously stated, in injuries of the 
elbow the best surgeons may be deceived in regard to the 
nature and extent of a given lesion. 

The signs of dislocation of the ulna backward would be 
great rigidity of the articulation, and a marked projection of 
the olecranon behind the joint. If the ulna has been forced 
backwards singly, the orbicular ligament would have to be 
lacerated, as well as a part of the interosseous, to allow the 
radius to remain in its normal place. 

Reduction was accomplished in Gosset's case, "by extension 
and counter-extension applied by two persons pulling in oppo- 
site directions, and by the pressure of the olecranon process 
downwards and outwards, while the forearm was suddenly 
flexed." In other words, the same method of reduction was 
employed as is commonly recommended to replace both bones 
of the forearm when they are luxated backwards. 



Of the Radios. 



DISLOCATION OF THE LOWER END OF THE 
RADIUS FROM TUE ULNA. 

Hamiltou, folIowiQg Sir A. Cooper, ami Malgaigiie. has 
epoketi of forcible separation of the radius and ulna at their 
inferior articulntion, as dislocation of the lower end of tlie 
iihia from the radius; but in accordance with the noinent'la- 
ture employed in describing luxations in other joints, this in- 
jury should he regarded as a dislocation of the radius. The 
ulna is the tised hone, the nidiua moving upon it, the displace- 
ment, therefore, is of the latter from the former. 

The. accident, as an uncomplicated lesion, is one of extreme 
rarity. Sir A. Cooper does not mention having met with a 
single ease ; and other surgeons of the most extensive expe- 
rience, have never seen nn example of ihe injury. Malgaigue 
has a report of several cases, though some of them were cora- 
plicated with fracture, and others may have been mistaken for 
that kind of injury. 

The displacement may be caused by excessive pronation or 
supination of the hand, as by wringing clothes, or seizing a 
child by the hand as it is falling, giving the arm a violent 
twist. 

The displacement is accompanied with rupture of the sacci- 
form ligament, and as the hand goes witli the radius, the car- 
pal connection with the ulna is broken, allowing the styloid 
process of the ulna to form a marked prominence, if it does 
not actually pierce the skin. 

The displacement may be forwards or haokwards; the for- 
mer is the most common accident. In the forward dislocation 
the baud is held firmly in a state of pronation, with the fiugei's 
somewhat flexed ; the axis of the little finger no longer corre- 
sponds with the ulna; and tite wrist has a peculiar contorted 
appearance not met in any other injury. 

The reduction is to be eSected by extension jipplied to the 
hand, supinating it at the same time. The ntdius ami ulna 
must also be pressed into their natuml relations with each 
other, while the extending and supinating forces are applied. 

hi the barhmrd dislocation the signs of the displacement 
are in some respects the reverse of those in the other variety' 
, of luxation ; the baud is powerfully supinated, the fingers 
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being moderately flexed, and ihe wrist having a'pecnliar twiat 
in it which is uot a deformity belonging to a fracture. 

The reduction is to beaocftmpHahed by extension and pro- 
nation exerted upon the hand, whilean effort is made to press 
the two bones into their noi'nial relations with each other. 

As there is ^reat liability to a recnrrenoe of either form of 
luxation, while the torn ligaments i-eniain njinnit«<l, the foTs- 
;ii-m and hand should be dressed with the same appliance re- 
commended for the treatment of a fmcture through the lower 
extremity of the radius. The dressing shonld be worn for 
two or three woeks, and then the arm ought not to W sub- 
jected to pronatiug and supinatiiig forces for »ix. or eight 
weeks more. 

In a ca&G of alleged malpractice that never came to trial, I 
had ail opportunity to see bow medical men of considerable 
experience will differ in regard to the nature of a surgical 
injury. The defendant in the case was charged with not 
having discovered and treated a dislocation of the ulna from 
the radiuB, the allegation being that the young woman was 
seriously damaged by ssiJd neglect. The prosecutrix had beea 
thrown from a wagon, and in the fall sustained an injury of 
the wrisU The physician having the case in charge did not 
discover a lesion beyond that of a sprain, and applied a band- 
age to the hand and wrist, and ordered arnica applications. 
In the course of a few niontlis a peculiar and marked laxity 
of the ligaments of the wrist came on, so that the patient 
could voluntarily make an awkward defoi*mity at that joint. 
In some of these forced attitudes or positions, the limb ap- 
peared as if the hand and radius had been forcibly eoparated 
from the ulna, or that the utnu had been torn loose from tfao 
radius, henoo the charge of malpractice. Before the trial 
came off the girl saw several eminent surgeons in the conti- 
try, and all advised her to drop the suit on the ground that 
no real luxation existed, but that her wrist had been bo i^jnreil 
that the soft tissues, especially the ligamentB, were rendered 
nnniiturally pliant or yielding; that loose joints in any piirt 
of the body were not uncom'tnon, particularly in the yoong. 
Tiiere was evidently an hysterical complication which in some 
rnfttiinces will produce queer conditions of the body. 

Six physicians of the place were ready to swear that dislo- 
cation existed, but the limb at length became as useful as the 
otiior, and scarcely more deformed. 




The older Burgioul writers, liiit-k to the time of Hippocrates, 
regarded dislocation of the hand or carpus from the lower 
end of the radius and ulnii, iia an aocident of frequent occur- 
rence, but within fifty years it has been ascertained that the 
injury is exceedingly rare, and that most of those lesions once 
rcffiirded as dislocations are now preaiimed to have been frac- 
tures of the lower extremity of the radius. This error of 
diagnosis was suspected by Poutcau, and positively avowed 
by Dupuytreu who gave the subject great attention. It is & 
matter of no little surprise that the surgeons of a century ago 
so ofteu met with dislocations of the wrist, and that Dupuy- 
treu and his followers should have found so few. Although 
it is quite evident that fractures of the inferior extremity of 
the nidiua were once thought to be Inxations of the wrist, the 
bold assumptions of Dupuytreu have not been fully sustained 
by critical obscrvei-a of more recent times. Dislocation of the 
curpua upon the radiua and ulna is undoubtedly a rare form, 
of accident, yet the lesion is proved by dissection to have had 
an existence. In some instances the dislocation baa been 
compound, and in others it is complicated with fracture of the 
rim of the articular cavity at the lower extremity of the 
radius. 

The displacement may bp in either of two directions, back- 
wards or forwards. In the farmer variety the carpus ia thrown 
upon the dorsum of the wrist, and the ends of the radius and 
ulna form an abrupt prominence on the palmar aspect of the 
carpus. The general aspect of the wrist is that of fntcture 
of tlie radius, yet a careful exaniinatiou of the parts will de- 
termine the difterence between the two Injuries, In fracture 
of the radius the deformity can be mostly overcome by seiziog 
(348) 
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the hand and making extension, and when this force is re- 
moved and the limb is left to itself unconstrained, the defor- 
mity at once returns ; in dislocation of the wrist backwards, 

Fig. 116. 




Dislocfttion of the carpas backwards. 

great reducing power is required to restore the parts to their 
normal places, and when once reduced they will stay in place. 

In September, 1863, Peter Sullivan, a laborer, while exca- 
vating a bank of earth in the vicinity of the city, fell from a 
ledge six or eight feet in height, and struck on the knuckles 
of his right hand which grasped the bowl of a large briarwood 
pipe. He sustained a severe injury of the wrist, compelling 
him to abandon his work and come to the city for surreal 
attention. He walked to the street railroad and then rode to 
my office. I found the wrist appearing much as it does in 
fracture near the lower extremity af the radius, though with 
sufficient difference in several respects to institute a more 
thorough investigation of the lesion. The wrist was too rigid 
for fracture, the elevation on the back of the wrist was too 
abrupt for the usual dorsal tumor attending a broken radius, 
and the palmar lump was too near the hand. The fingers 
were flexed; and the styloid processes of the radius and ulna 
could be felt occupying the same plane, which is not the case 
in fracture. The arm just above the dorsal tumor maintained 
its usual width and flatness, and was not rounded as it is found 
after fracture of the radius through its lower extremity. 

I attempted to reduce the dislocation, for such it was, by 
taking the patient's hand in mine, and making extension ; but 
he complained so much of pain as soon as I used any force, 
that I administered to him enough chloroform to deaden his 
sensibilities and to relax his muscles to some extent. I then 
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made exteusion with one hand, first flexing the wrist n, little 
to get the thumb of the other hand bo it could both act as a 
fulcrum as I applied extension and pnsh the earinia lorwurd 
into ita relative position with the radins and ulna. I had to 
UBe considerable force to eft'ect reduction wliicli wna an- 
nounced by an audible snap. I then dressed the wrist in a 
bandage for a few days, when the patient claimed to be well, 
and 1 ioet sight of him. In this case I endeavored to ascer- 
tain whether the muscles or the untorn ligaments opposed re- 
duction ; and could not solve the questioit, though it seemed 
to h)e that the tendons and their sheaths offered the greatest 
obstacles. 

A dislocation of the carpal bones /oncan/s is an injury more 
seldom met than the backward disphicement. The accident 
is produced by falls, the hand so striking as to force it into 
extreme extension. The displacement is easily recognized 
by the character of the deformity. The lower extremities of 
the radius and ulna form a well marked projection backwards 

Fig. 117. 




and the carpus forwards. The styloid processes of the two 
forearm bones are so prominent and well defined that no mis- 
take could be made in regard to the nature of the injury. 
The wrist and hand are rigidly stiff, and can not be made to 
assume tbeir natural relation in regard to the forearm, as in 
case of fracture. 

There are some congenital defects of the wrist which present 
the appeamnces of dislocation, but they are quite different 
from an ordinary luxation produued suddenly by violence. 

Reduction of « dislocation of the carpus forwards is to be 
produced by bending the hand a little more backward so as to 
place the tliamb well against it in the capacity of a fulcrum 
and to help press the bones into place when extension is made 
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by the surgeon, grasping the patient's hand in his own and 
making powerful extension. After reduction is accomplished 
the wrist may be treated to a cooling and anodyne lotion, and 
used with care until the lacerated ligaments are healed. 



DISLOCATION OF THE BONES OF THE CARPUS 

FROM ONE ANOTHER. 

There is a popular notion that some of " the little bones in 
the wrist" may get out of place; and in feet, it has been 
shown by dissection that the carpal bones may be displaced. 
The head of the os magnum suffers a partial luxation from 
the cavity formed for it by the scaphoid and semi-lunar bones. 
The displacement, observed mostly in females of a lax condi- 
tion of the ligaments, is caused by forced flexion of the wrist, 
either in falls, or from accidents in which a severe twist is 
given to the hand and wrist. The nature of the injury is re- 
cognized by an unnatural projection on the dorsum of the 
carpus, which increases when the wrist is flexed, and dimin- 
ished when it is extended. 

The reduction can generally be effected bj^ pressure upon 
the tumor, especially if extension be made at the same time 
upon the fore- and middle-fingers. When once reduced the 
bone should be held in place by a compress and bandage. 

Richerand once met with a luxation of the os magnum 
which happened to a woman in the throes of labor. She 
seized the edge of her mattress and squeezed it forcibly, turn- 
ing her wrist forwards. She heard something snap, and a 
tumor immediately formed on the back of her wrist, which 
gave her great pain. The extended hand showed no defor- 
mity, and the difficulty never received any treatment. Cho- 
part reports having seen a similar ease ; and Bransby Cooper 
says : ** I have known the os magnum to be dislocated back- 
wards from its articulation with the scaphoid and lunar bones. 
The subject of this accident was a carpenter, an out-patient 
of my colleague, Mr. Callaway. In this case, the appearance 
was that of a hard fixed tumor on the dorsal surface of the 
carpus: the man described the injury to have been originally 
caused three years before, by a very forcible grasping exertion 
of the hand. The displacement frequently recurred, and be 
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couli] gencfiilly slip tlic bone back into its place by pressure 
of tlio tiiiimb." 

Similni' dislocatiotis of eome of the otber carpnl bones bave 
been recoi'di.'*!, Erichscii mentions baving Been dislofiUioua 
of the seniilumir and pisiform bone. The latter was displaced 
by an etfopt to lift ii lieavy weight, and the bone was drawn up 
the arm to the distance of nearly an inoh by the flexor carpi 
uinnris. 

A caee ia reported by Maisonueuve, of simple dislocation 
backwards of the second row of carpiil botiea from the fii-st, 
caused by a full from a height of forty feet. The nature of 
the injury was verified by Jlsseetion. 

The ditFereiit bones of the carpus are so firmly hound together 
with ligaments, and so strongly held in place by passing ten- 
dons, that no ordinary accident is likely to displace one or 
more of them. A blow of the nature of a driven punch, and 
a gunshot wound, very freqnmitly displace these bones, but 
the nature of the injury difiere essentially fi-oni ordinary dis- 
locations, and has no claims to be considered in this connet;tioii. 



DISLOCATION OF THE METACARPAL UONES. 

Disjilacement of the metacarpal bone of the thumb from the 
OS trapezium, either fonvards or backwards, is possible, though 
the injury is not common. The backward luxation is the 
most freiueiit, and is caused by a fall upon the tliumb, 
throwing it into a state of extreme flexion. The forward dis- 
location may be caused by a force throwing the thumb vio- 
lently backwai'd, or by direct violence. In a case coming 
under my observation the displacement was caused by the fall 
of a heavy rock which struck the metacarpal bone of the 
thumb near its carpal extremity, and forced it inwards or for- 
wards. The soft tissues covering the boue at the seat of in- 
jury were severely bruised, but the dislocation was not thus 
rendered compound. The injury was recognized by pressing 
the tingei's into the depression caused by the displacement, 
and by other ordinary signs of luxation. Chloroform was 
administered, when bv extension and pressure in the hollow 
of the hand against the projecting bone in that region, the 
reduction was accomplbhed. The backward luxation ia the 
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easiest to reduce, though the assistance of ansesthesia may be 
needed in successful attempts to reduce either form of the 
injury. 

Malgaigne has collected accounts of dislocations which hap- 
pened to three other of the metacarpal bones. In one of them, 
lioiirguot's case, the carpal extremity of the metacarpal bone 
of the index finger was displaced forwards by a great and 
sudden force being applied to the back of the hand. A great 
depression at the point of luxation indicated the nature of the 
injury. • Reduction was effected by extension applied to the 
finger and pressure made in the palm near the thumb. In the 
case seen by Roux, there was a backward luxation of the me- 
tacarpal bone of the great finger. The accident happened in 
a mine, from the explosion of blasting powder. The promi- 
nence of the bone on the dorsum of the hand indicated the 
nature of the difficulty. Reduction was effected by extension, 
and pressure on the displaced bone. There was always a 
tendency to rehixation when the hand was straightened.^ 
Hamilton mentions having seen one case of luxation of the 
metacarpal bones of the index and great fingers, the accident 
being caused by a blow given with the fist or clenched hand. 
It was an old case, the bones becoming reluxated after having 
been reduced. 

The carpo- metacarpal articnhition of the thumb closely re- 
sembles a ball and socket joint, hence a luxation would have 
to be managed on principles that govern the overcoming of 
dislocations of the shoulder and hip. In other words, the 
articular head of the bone would be forced through a rent in 
the capsular ligament; and a return of the bone must be 
t1irouiJ:h the aperture of escape. Tlie reduction is not to be 
brought about by forcible extension and counter-extension, 
hut by the manoeuvre of placing the thumb in the attitude it 
assumed when luxation occurred, and then prying the head 
of the bone into place, the oi)erator's thumb being used as a 
moving or sliding fulcrum in the application of forces. And 
because the leverage is so restricted it is not easy to overcome 
this dislocati«>n. In fact, the feat is nearly impossible unless 
the patient be put under the influence of an ansesthetic. 



CHAPTER X. 



DISLOCATION OF THE PHALANGES. 



Dislocation of the First Phalanx of the Thumb. — This 
injury is of frequent occurrence ; especially the backward dis- 
placement, the end of the first phalanx being thrown upon 
the extremity of the metacarpal bone. The cause is generally 
a fall upon the end of the thumb, or upon the last knuckle of 
that digit. The symptoms are so distinctly marked that there 
is no danger of error in the diagnosis. The pain is great ; 
there is inability to move the joints of the thumb ; and the 
bones being sparsely covered, the displacement becomes 
strikingly apparent. 

The reduction is not difficult, though the older surgical 
writers speak of subcutaneously dividing the lateral ligaments 
of the joint, and the tendons of the flexor muscles. I have 
reduced this dislocation several times, and have never fouad 

Fw. 118. 




Dislocation of the first phalanx of the thumb forwards. 



any serious trouble in the operation. In either form of dis- 
placement I extend or flex the luxated digit to get my own 
thumb well placed against the end of the ^dislocated bone, 
then I make extension and at the same time push the phalanx 
into place. I have never yet met a case that required the use 
of a tape, or other appliance to fasten upon the thumb, as a 

(355) 
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means af obtaining a better hold for the purpose of making 
extension. 

Mr. Flower says : " After a fair trial of all the above mea- 
sures, reduction has still been unaccomplished in so many 
cases, that both the cause of the difficulty and the means by 
which.it ought to be overcome, have become a standard sub- 
ject for research and speculation among surgeons of all coun- 
tries. Although much difterence of opinion has certainly ex- 
isted upon this point, the majority of writers have agreed that 
the flexor brevis pollicis muscle is in some way the chief ob- 
stacle to reduction. Dissection of. dislocations artificially pro- 
duced upon the dead subject, shows that when the phalanx is 
completely carried on to the dorsal surface of the metacarpal 
bone, the two attachments of the flexor brevis, with their con- 
tained sesamoid bones, slip over its wide head, and tightly 
embrace its neck. It is evident that the bone can only be dis- 
engaged from this situation with difficulty. The only success- 
ful way hitherto devised to overcome this, is the subcutaneous 
section of one, or even both of the tendons of the muscle. 
The cause of occasional failure of even this somewhat severe 
proceeding is, I believe, the difficulty of effecting a complete 
division of all the opposing fibres. I have found, in the dead 
subject, that a division of the fascia which connects together 
the two sesamoid bones, by allowing the tendons to separate 
from each other, quite up to their insertion, materially facili- 
tates reduction, without resorting to the section of the muscle 
itself; but I have not yet had an opportunity of trying this 
on the living." Dr. Humphrey, also on anatomical grounds, 
recommends an endeavor to draw the sesamoid bones for- 
wards, by means of blunt hooks inserted through an incision 
in the skin. 

Hamilton failed in one case to effect reduction, though he 
used chloroform, and the " Indian puzzle." The parents of 
the girl would not allow the flexor tendons and lateral ligaments 
to be divided, so the patient had to go with the thumb still 
dislocated. If a surgeon of his ability and experience failed 
to effect reduction^, there are occasionally cases that will baffle 
the skill of the most expert. 

I hold to the opinion that there is something radically 
wrong in the usual manner of applying the reducing forces 
The dorsal dislocation is produced by forced flexion of the 
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thumb ; and as sooii as the displacemeut oecurs, the digit le- 
tuniB part way from this extreme ilexJon. Now, iu a rational 
attempt at reduction, the tliiimb should be curried to the ex- 
treme point of flexion, ami fhe thumb of the surgeon should 
then hold the displiiccd bone ao it can not slip when the 
patieut'e thumb is extended. It is clear that by thismaiKeuvre 
the aiii'geon'H thumb acts the part of a fulcrum, while the 
piitieut'a digit is employi'd as a lever to pry the dislocated bone 
into place. In tlie palmar dislocation, the reverse of the above 
muvemente should be followed. Dislocation takes place from 
foi-ced extension, and then the thumb falls back towards its 
normal attitude ; reduction, therefore, is to bo accompliBhed 
by tilting tlie digit backwards to the point it was forced to 
assume before luxation occurred, and then the displaced end 
of the phalanx being held rigidly while flexion is made, suc- 
cess attends the manceuvre. At least the ^tan is right, and if 
it fail once it may be tried again, and repeated until the re- 
duction is accomplished. 

DlgLOCATIONS OP TIIE FiRST PHALANGES OP THK FlNGERB. 

The tirst phalanx of the index and little fingers Are more fre- 
quently luxated tlian the corresponding bones of the great an J 
ring fingers. The more exposed positions of these digits con- 
triljute to the frequency of the accident, though sucli lesions 
are quite rare. I have seen a forward dislocation of the fore- 
finger, wliieh was caused by the digit being caught iu a cog- 
wheel ; and a dislocatiou of the little finger backwards, which 
was produced by the exploaiou of powder in a flask. The 
deformity in botl^ cases was quite distinct, especially in the 
little finger. The abrupt projection of the diaplneed bone was 
distinctly seen and felt- In the forefinger the nature of the 
injury was not bo apparent, though by a little manipulation 
the displacement became too evident to be mistaken. 

The reduction was eflccted by extension and a pushing of 
the bouGs into place, the luxation being managed on the plan 
of fii-st tilting the luxated digit backwards in the forward dis- 
placement, and forwards iu the backward displacement, the 
reason for which being already given in the directions for re- 
ducing the first phalanx of the thumb. 

Dislocation of the terminal phalanx of the thumb, or of the 
second and third phalanges of the fin'rci's, is an accident easily 
recognized. FaHs or blows upon the ends of the digits com* 
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monly produce the displacement. The reduction would be 
reasonably easy if a firm hold were practicable. Although 
the " Indian puzzle," a cylinder of basket-work, made to ap- 
pear like a snake in the act of swallowing the finger, is highly 
recommended to secure a fastening, yet I have had no occa- 
sion to use the cunningly devised toy for tlie pui-posc of ap- 
plying adequate extension. The strength of my own fingers 
has thus far proved sufficient to effect reduction. 

The violence done to the digital articulations in cases of 
dislocation, is apt to be followed by a high degree of inflam- 
mation, endangering the condition of anchj'losis. In rare in- 
stances, complicated with severe injuries to the joint and its 
investing tissues, it may be best to amputate, to avoid tetanus 
and other serious complications. 

The game of base-ball has greatly increased the number of 
phalangeal luxations. Such extreme exertion is given to the 
act of catching a hard, heavy, and swiftly moving ball, that 
injuries to the fingers are not thought of, hence the frequency 
of digital dislocations. And the lesion is frequently of the 
compound character, therefore the more serious. Tlie luxa- 
tion is commonly produced by the ball being received on the 
end of the finger extended to guide the missile into the hol- 
low of the hand. The injury may occur at either of the pha- 
langeal joints, and at the metacarpo-phalangeal articulations. 
The displacement is attended with keen pain, yet excited 
players have been known to keep on with the game after a 
dislocation had been sustained. 

In the management of a dislocated finger after reduction 
has been eft'ected, little need be advised except that the injured 
digit be allowed to rest a few days under cooling lotions, and 
then begin passive motion to prevent anchylosis. In most 
instances, unless the cartilages be crushed, the injury will be 
overcome without permanent stiffness. 

It may be well to remark that if anchylosis must take 
place, the finger should be kept in a partially flexed state. A 
stiff' finger in an extended or straight attitude is an awkward 
affair. 



CHAPTER XI. 



DISLOCATION OF THE FEMUR. 



Powerful forces are often brought to bear on the sbaft of 
the femur as a lever to dislodge the head of the bone from ita 
deep socket. The capsulo of tlie joint is strong, aud its aa- 
terior and inferior aspects are strengthened by that aggrega- 
tion or reinforcement of fibres, csiiled the ilio-feraoral lignmeiit, 
to soy nothing of the protecting influences of the ligumeutum 
teres and the cotyloid ligament. 

According to the statistics of Malgaigne, collected at the 
Hotel Dieu, the hip stands next to the shoulder in the relative 
frequency of displaccmeuts. 

There were, of 491 cases of dislocation, — of the 
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These tables show tbat about ten dislocations occur at the 
sboulder-joint where one liappens to the hip, yet the latter 
articulation is more frequently luxated than the thumb or jaw 
which arc gcneriilly supposed to be specially liable to such 
accidents. It is possible that the statistics of Malgaigne do 
not justly represent the relative liability of each joint to lux- 
fttion ; yet tables collected in other Hospitals show that the 
hip-joint is one which often suffers luxation. 

The lesion is more common to men than women, fur the 
obvious reaaon that males are most exposed to such violence 
as produces these graver accidents of life; and the injury is 
mostly confined to ages ranging from twenty to forty-five, 
embracing a period of life devoted to enterprises fraught with 
danger. The earliest recorded age at which dislocation atthe 
(859) 
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hip has occurred, is eighteen months, and the oldest, eighty- 
six years. During childhood a force competent to dislocate 
the femur would be more apt to separate the epiphyses of the 
bone ; and after the age of fifty, the bones become so brittle 
that fracture of the neck of the femur is more liable to occur 
than displacement of the head of the bone fi'om the acetabu- 
lar cavity. 

Much has been written concerning spontaneous dislocation 
of the hip arising from disease of the joint during early life, 
but complete luxations from such a cause must be exceedingly 
rare ; and they are of a nature not to be considered in this 
connection. According to Cooper, persons have existed who 
possessed the power of voluntarily dislocating their hip, and 
again reducing it. Paralysis of the muscles on one side of 
the joint, has been known to eftect dislocation in the opposite 
direction. 

Dislocation of the coxo-femoral articulation resulting from 
violence, may occur in four directions : 

Ist. The head of the bone may be forced upwards, and 
more or less backwards, upon the doreum ilii. 

2d. Far backwards, and slightly upwards, into the great 
ischiatic notch. This is really a modification of the preceding 
and not a distinct form of luxation. 

3d. Downwards and inwards, into the obturator foramen. 

4th. Upwards and inwards, upon the body of the pubes. 

These last two displacements belong to one form, viz., the 
dislocation inwards, the range upwards to the pubes, and 
downwards to the thyroid foramen depending much upon the * 
direction of the force received, or some modifying circum- 
stance. The same observation may be made concerning the 
first two mentioned forms of displacement, it being positively 
known that the head of the bone may occupy both positions 
in a single accident, or during attempts at reduction. There 
is no precise spot where the head of the bone always rests 
when dislocated, but a wide range is given to the position oc- 
cupied. The dift'erent attitudes assumed by the toes and foot 
in dift'erent cases clearly indicate that the head of the femur 
is subject to considerable variety of position. 

The relative proportion of the dift'erent varieties of displace- 
ment, is, according to Sir A. Cooper, the following: in twenty 
cases of all kinds, there will be twelve on the dorsum ilii, five 
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into the iscliiatic notch, two into the obturator foramen, and 
one on the pubes. Or, considering only two varietiee of dis- 
placement, tliere will be seventeen backwards, and three for- 
wards, showing a vast preponderance in the backward direc- 
tion. Ill seventeen cases observed by Malgaigne, eleven were 
eitber iliac or ischiatic, lour pubic, and two obturator, or 
eleven backwards and six forwards. Of the 104 cases col- 
lected by Hamilton, eiglity-three were backwards, and twen- 
ty-one fonvarda, or in the ratio of four in the fornierdirectiun 
to one in the latter. 

Backward and Upward Dislocation. — In the common dis- 
loealion backwards, the head of the femur wholly leaves the 
articulation, and takes a position on the outside of the socket, 
resting on the dorsum of the ilium, or between the gluteus 
niaximns and medius, or as far back as the pyriformis mus- 
cles. The great displacement necessitates the rupture of the 
teres and capsular ligaments. The small rotator muscles are 
put greatly on the stretch, op are 
more or leas lacerated. The lux- 
ation is attended with consider- 
able efTnsiou of blood in and 
about the joint, and the parts 
implicated in the injury are apt 
to bear marks of violence. 

The symptoms of the disloca- 
tion are strongly marked, and 
characteristic of the injury : the 
limb is shortened from one to 
three inches, commonly from an 
inch and a half to two inches ; 
it is inverted, slightly flexed, and 
incUued forwards and inwards, 
the toes resting on the opposite 
foot near the ankle; the great 
trochanter is tilted forwards, 
giving a full appearance over 
and just above the acetabulum, nud the head of the femur, 
in thin persons, can be felt beneath its gluteal covering, in its 
new position. The limb is rigid, and can not be elongated, 
extended, or abducted without great pain ; it roiiy be flexed, 
adducted, and mtated inwards, in a moderate degree, without 
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creating much distress. It is useful in determining the posi- 
tion of the head of the bone, to have the patient take the 
erect attitude, standing on the sound limb. The great toe of 
the luxated limb will then approach the instep of the opposite 
foot, and the knee will press against the opposite thigh some- 
what above the patella. The pain in the regioc of the dislo- 
cated hip, extending to the knee and foot of the aftected side, 
is intense, and the patient carefully guards against all motion. 
The causes of dislocation of the coxo-femoral articulation 
are of a multiple character, though the displacement is usually 
produced by a fall, in which the force coming in contact with 
the foot or knee, carries the limb in front of its fellow and as 
high up as the abdomen and perhaps to the thorax, the femur 
being converted into a lever of the first power, the anterior 
edge of the acetabulum constituting a fulcrum, the head and 
neck of the bone being the short arm of the lever, which 
overcomes the weight or resistance, which is the capsular and 
other ligaments. If the pelvis be held firmly in the cadaver 
and the flexed leg and thigh be forced into extreme adduction 
or across the lower part of the trunk, the coxo-femoral liga- 
ments will be heard to snap ; and if an outward force, exerted 
parallel to the femur, be now imparted to the limb, to corre- 
spond with a power that would come from living muscles, the 
backward dislocation will be accomplished. It is difficult for 
me to understand how the outward dislocation can be pro- 
duced in any other manner. It is possible that the fall of a 
mass of earth or other heavy weight, upon the back whilst 
the body is bent forward in a stooping posture, may produce 
the backward dislocation of the hip, but it seems to me the 
violence must be done to the joint by the thigh being doubled 
under the descending trunk, the lower end of the femur acting 
as a lever to pry the head of the bone out of ijs socket. In 
December, 1867, Gus. Bovine, living on Freeman St., fell in 
a tobacco manufactory on Sixth Street, and scruck his right 
knee against a tobacco hogshead that laid upon its side under 
a hatch through which the fall occurred. A couple of his 
fellow workmen, who were standing near when the accident 
happened, said they distinctly heard the breaking sound in the 
joint as distinct from that of the collision. Be this as it may, 
the outside of the knee was bruised, showing the point hit ; 
and when the patient was raised from the prone position in 
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which he lay, the dislocated thigh was found at a i-iglit augle 
with the triiiik, and beueatb the lower }>art of the abdomen. 
Wbeu I saw the patient tii'st he had been taken to hi» home; 
and Ilia leg occupied the usual position that it does in disloca- 
tion of the hip : the great toe was resting on the tarsus of the 
opposite foot, the knee pressed the thigh of the Well iinib, just 
above the patella, the gi-eat trochanter was rotated forwui-ds 
and occupied a position nearer the anterior superior spine of 
the ilium than natural, and the normal contour of the region 
of the hip indicated luxation. Ry rotating the limb, while 
the fingfre were pressed down upon the head of the bone, its 
rotundity could be discovered and the motion distinctly felt. 
The leg was stiff, and many o( the muscles appeared tense and 
others relaxed, so that the limb felt ae if under tho influence 
of distorting forces. I gave the patient chloroform, and re- 
duced the displacement by the "physiological" oi manipu- 
lating plan. 

When a femur is recently dislocated upon the doi'snm of 
the ilium, the shortening is more apparent than real. If the 
patient rest straight upou the back, and the legs bu arranged 
parallel with each other, and perpendicular with the trunk, 
measurements will show that the dislocated leg is not more 
than an inch shorter than its fellow. But it is impracticable 
to bring the limbs parallel with each other unless the patient 
be under the influence of an niieesthetic, and then the dislo- 
cated leg will have a strong inclination to flex, and twist in- 
wards. If the dislocation be left unreduced for several days, 
it will be found that the shortening of tlie limb has incroasod 
from one inch to two inches. 

D1AGS0SI3 IS TRG Backward Ijuxatiom of the Femur. — 
The common signs of dislocation of the femur hnckwarda 
have been already noticed, but the fact has not been men- 
tioned in this connection that there ie a slight reseniblnuce 
between tho features of a luxated hip and those which belong 
to a fracture of the neck of the femur within the capsular 
ligament. In the shortening of the limb they agree, hut in 
almost every other respect they differ. In fracture, the limb 
18 everted, and more moveable than in dislocjition; it is also 
capable of elongation by moderate extension, but becomes 
shortened on the renussion of the extending force. Fracture 
occurs mostly in old people, and from slight causes ; and ere- 
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pitus is a sign indicating the nature of the injury wlien that 
sound can be obtained, and it generally can be elicited by 
slight rotation of the limb whilst extension is being applied. 
In comparatively nire cases the limb is inverted after fracture, 
so that in this peculiar feature resemblance to dislocation ex- 
ists, yet the remaining characteristics of the two injuries — the 
diftcrential signs — are generally plain and distinctive. Robert 
Wm. Smith, in his Treatise on Fractures in the Vicinity of the 
JointSy Case XXIX, reports as follows : " Patrick Murphy, set. 
80, transverse serrated fracture of the neck of the femur ex- 
ternal to the capsule, at the line of junction of the cervix with 
the shaft of the bone: a second fracture detached the tro- 
chanter major, which was drawn upwards and backwai-ds, 
carrying with it the insertions of the pyriformis, gemelli, and 
obturator muscles. The trochanter minor was likewise sep- 
arated from the shaft of the femur, and along with it, the in- 
sertion of the psoas and iliacus internus ; a large quantity of 
blood was poured out between the fragments, and among the 
muscles around the joint. The limb was shortened two inches, 
the foot inverted, and the entire limb in a state of adduction ; 
the trochanter major could be felt upon the dorsum of the 
ilium, a little above the situation of the sciatic notch. This 
case was at first supposed to have been an example of luxation 
upon the dorsum of the ilium. The patient died upon the 
fourteenth day after the accident." The case is reported to 
show that a conjminuted fracture of the upper extremit}* of 
the femur may resemble a dislocation in so mayy respects as 
to be mistaken for that injury, even by surgeons of the greatest 
experience and acumen. However, Mr. Smith does not state 
whether the limb was rigid as in dislocation, and no mention 
is made of the diiignostic manoBuvre of extending the limb to 
ascertain if it could be easily elongated, and if so, whether upon 
relaxing the force the shortening would be resumed. These 
differential signs, taken in connection with the advanced age 
of the patient, ought to decide a doubtful case. It is pre- 
sumed that the faulty diagnosis resulted from placing to9 
mui-h importance upon the adduction and invei'sion. 

Fracture of the acetabulum is another injury which permits 
the limb to assume many of the aspects peculiar to dislocation 
of the hip. Several examples of the kind are given by 
Cooper, Malgaigne, Earl, and others. The shortening and in- 
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version of the limlj wlncli chnractorized some of tliese ciiaes, 
wae due eitlier to the head of the bone being driven through 
the acetiibnhini into the pelvis, or to its escape from the ace- 
tabiihun throiigli the superior and posterior border of that 
cavity. In the event of a fracture of the cotyloid border, al- 
lowing the bend of the bone to escape, the reduction would 
he comparatively easy, but there being no obstacle to a rociir- 
rence of the displacement, the dislocation would be repeated 
as soon as the extending and restraining forces were removed. 
Arthritis, rheumatism, contusion, spasm of the muscles, and 
other injuries and complications of a pathological character', 
may be mistaken for dislocation, and be treated accordingly. 
It may be remarked that some mysterioiis defects about the 
coxo-femoral articulation, which were not dislocations, yet 
treated as such by presumptuous " bone-setters," have been 
benefited by their senseless manipulations. 

Dislocations of the hip have been overlooked, owing to 
.some complication or perplexing circumstance. Fergusson's 
Surgery contains the following example : " A young woman, 
about her fuil lime of pregnancy, had a severe fall, and was 
carried to bed in a helpless condition ; labor eume ou imme- 
diately after, and she liada difficult time. A severe rheumatic 
fever, as it was supposed, came on, and for some weeks her 
life was despaired of." Mr. Fcrgusaon was asked to see her 
when she was comparatively well, about three months after 
the accident, and then, for the first time, a dislocation of the 
hip was detected. The same surgeon also relates another case, 
where a diplocation of the hip was complicated with a fracture 
of the femur in its lower third, and the dislocation was not 
detected till it was too late to attempt its reduction, 

The ischiatic variety of the backward dislocation is not a 
primary form of displacement, but consecutive to the luxation 
upon the dorsum ilii. The same kind of violence which pro- 
■ duces the ordinary backward and upward dislocation, may 
also throw the head of the bone a little farther backward into 
the great ischiatic notch, where the head oi the bone rests on 
the pyriformis muscle and against the sacro-sciatic ligaments. 
The symptoms are suhstantiiilly the same as those belonging 
to the iliac dislocation, though the shortening is not so great ; 
the distance between the great trochanter and the anterior 
superior spinous process of the ilium is increased (instead of 
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diminished, as iu the primary variety of the backward dislo* 
cation), and the head of the femur is too deeply buried in the 
ischiatic region to be felt, except in very spare subjects. In a 
patient who came under the observation of Dr. Gross, the 
head of the femur could be distinctly felt in the sciatic notch, 
" rolling under the finger when the limb was rotated upon its 
axis." The author does not state whether the patient was 
emaciated or not, though it is presumed from this circum- 
stance that he was. Taking all the symptoms of ischiatic 
dislocation into consideration, it will be observed that this 
variety of displacement causes somewhat less deformity in the 
limb than the dorsal luxation : thus the shortening rarely ex- 
ceeds a half inch, the point of the great toe rests on the top 
of the great toe of the sound side, the knee projects but 
slightly beyond the other, and the adduction, inversion, and 
flexion, are less than in the other variety. The limb is fixed, 
and all voluntary movements are lost. It is quite probable 
that one variety of the luxation is sometimes mistaken for the . 
other. Mr. Cooper says that the ischiatic dislocation is 
" most difficult both to detect and reduce," there being less 
deformity and less fixture of the limb than in any other of 
the displacements of the thigh-bone. " This obscurity (says 
Mr. Syme,) is much increased by attempts to efl^ect reduction, 
since a moderate degree of extension almost entirely removes 
the shortening and the inversion, which are usually considered 
the most characteristic symptoms. I think it, therefore, of 
consequence to state, that there is another feature of the injury 
which, according to my experience, is never absent — always 
well marked — and not met with in any other injuiy of the 
hip-joint, whether dislocation, fracture, or bruise. This is an 
arched form of the lumbar part of the spine, which can not 
be straightened so long as the thigh is straight, or in a line 
with the patient's trunk. When the limb is raised, or bent 
upward upon the pelvis, the back rests flat upon the bed ; but 
as soon as the limb is allowed to descend, the back becomes 
arched as before. By attention to this symptona, I have been 
enabled to recognize the existence of dislocation into the ischi- 
atic notch, when it had been unnoticed by others ; and on 
. one occasion, when it was supposed that the replacement had 
been eftected through powerful extension by the pulleys." 
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Whether the ischiutie dislociition be consecutive upon the 
dorsal displacenieiit or not, it ia quite certain that in attempts 
to reduce one variety of dislocation tlie other niiiy be pro- 
duced. Mauy cases are reported in which the eftbrts at vc- 
dnctioii baffled the surgeon by the tendency of tlie head of 
the boue to slip from the dorsum ilii to the sciatic notch, 
and vice versa ; and even from the latter point to the thyroid 
foramen. The CCXVII. of Warren's Surgical Cases, is an 
instance of the kind. The patient was thirty-six years old ; 
he sustained the dislocation while attempting to lift another 
man ; he felt in making the effort, and the weight of the lifted 
man came against the thigh and pelvis. For twenty-three 
days the injury was supposed to be a sprain ; at the end of 
that time the patient walked a miie and a quarter to a railway 
station, and took the cai's for Boston, where he came under 
the treatment of Dr. Warren in the Ma(=8achusetta General 
Hospital. The limb was found to be shortened two iiRhes, 
and more movable than is generally the case — ^a circumstance 
which may have arisen from the exercise the limb got in the 
walk to the station. The patient was etherized, and subjected 
to the action of pulleys, but the effort failed. Eeid'splan was 
then tried, which also failed, the only effect being to carry the 
bead of the bone from its old position on the dorsum of the 
ilium, to a new one in the foramen ovale, It was now brought 
back to the point it originally occupied, and the pulleys were 
again tried; and by lifting the trochanter and rotating the 
limb suddenly outwards, the head of the bone slipped into its 
normal phice with a snap. 

The New York Journal of Medicine for 1?55, contains the 
report of a similar shifting state of the head of the femur in 
attempts at reduction. The ease happened in the New York 
Hospital under the practice of Dr. Markoe. The patient, seven 
weeks previous to the unfortunate attempt at reduction, re- 
ceived the dislocation of the feranr upon the doraiini ilii, by* 
fall fi-om a rail-car while it was in motion, lie was put under 
the inffuence of ether and Reid'a method was tried. " The 
head of the bone descended as usuiil, until it came opposite 
the lower margin of the acetabuluni, but from that point, us 
the limb was brought down, it slipped on tn the foramen 
ovale. The manipniation was repeated several times, with all 
care, varying the degree of abduction at the various trials, 
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but without success. It was impossible to make the head rise 
over the lower border of the acetabulum so as to slip into its 
place. After numerous thorough and careful trials, the man- 
ipulation was abandoned and the pulleys ordered to be ap- 
plied. Before this was done, it was thought best to place the 
head of the bone on the foramen ovale, and from that point to 
try and reduce it by the usual method recommended by Sir 
Astley Cooper. The head was accordingly placed on the 
foramen, and w^hile the upper part of the thigh was grasped 
by an assistant and lifted strongly outwards, I took hold of 
the ankle and made extension and adduction. The head 
seemed not to move at all under this force, and while making 
strong adduction a crack was heard, everything became loose 
about Jthe joint, and on examination it was evident that a 
fracture of the cervix had taken place, leaving the head on 
the foramen ovale. There was nothing further to. be done, 
but to put the limb up in the straight apparatus, hoping that, 
if we could obtain union, he would have as useful a limb as 
those ordinarily left by fracture of the cervix, and certainly a 
better limb than if the dislocation had been untouched." 

Treatment. — Quite a revolution has occurred in recent times 
in regard to the best method of reducing dislocations of the 
coxo-feinoral articulation. Our older works are profusely illus- 
trated with appliances for exerting great force in the reduc- 
ing process. Pulleys are the principal means recommended 
for applying extension. They are used in the following man- 
ner : the patient is placed on his back upon a lounge, table, 
or bench, in a locality where strong hooks or staples, within a 
few feet of the patient's position, can be fixed to a door-post 
or some immovable object. A long towel or stout piece of 
muslin, several yards long, is carried between the limbs so that 
its middle shall rest on a soft compress placed against the 
perineum, and its ends, the one passing over the groin, and 
the other over the buttock, are to be tied together and slipped 
over the hook or staple which is beyond the patient's head ; 
the pulleys are made fast to the hook or staple which is a few 
yards below the patient's feet, and reaches to a wide leather 
strap buckled or laced around the thigh just above the knee, 
or to a towel fastened by a clove-hitch, surrounding the limb 
At the same point, the skin being protected previously with a 
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wet wrapping doth. The hooks or stjiples should bo secured 
at poiiita in the room, so that the exteiuling ntiil counter-ex- 
tending fore(!8 ahull he on a line with tlie axis of the patient'ft 
body. Everything rciidy, the free end of the coi-d in the ninl- 
tiplying pnlley may have traction gnidudlly made upon it, till 
the htind of tlie hone has approached the iiceUihnhim. The 
0iii'>^on now uses his hands, or a towel around the npper part 
of the tliigh, to direct the he-iid of the hone into its place. 
Sometimes the foot or knee may be seized at the proper time 
during tlie exiensimi, and snch rotation imparted to the limb 
as fihiill secure rednction. It is said that whtm pnlleys arc 
used the heml of the hone slips into the acctiihnluni without 
any aiidihle snap, so that there iire no means of judging 
whether the hone is in its place, except by relaxing the nxten- 
eioi', unloosening the npparatna, comparing the length of the 
two linibs, and ascertaining that the relative position of the 
trochanters to the spines ot the ilia are alike. However, if 
the surgeon have hold of tlie limb while extension is being 
made, he will, while aiding the reduction of the bone, recog- 
nize its return to the proper place. The head of tlie bone 
having been returned to its socket, and the apparatus removed, 
the natni-al contour of the limb, and the movements of the 
joint, will be found perfectly restored, which are reliable testa 
of reduction. 

In 1845. Prof. Gilbert, of Philadelphia, pnblished in the 
Artierican Jourtial of JUeilical Sciences, a method of multiplying 
extending force which is effective and more simple in its ap- 
plication than pulleys. It is a mechanical appliance which 
can be eoinmauded on almost every occasion, even in a rural 
district. It consists in the utiliziitiou of a " twisted rope." 
The patient is first arranged us for the use of pulleys ; then, 
after the perineal belt or towel is secured beyond the patient's 
bead to a hook, staple, or Bubatantial object, and tlie baud of 
cloth or leather is made to surround the thigh above the knee, 
abed-cord, clotlies-line, or other strong-rope, ia doubled and 
made fa?t to the extending band, and again to a hook or 
staple witliin a few yards of the patient's knee, in the axis of 
the limb. A stick is now passed between the doubled or re- 
doubled rope at a point equidiBtant from the staple and the 
patient's knee, and used aa a double lever to twist the tliongs 
or strands, thereby producing steady but powerful extension. 
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The limb is to be managed by the surgeon in every respect as 
it should be whilst pulleys are applied. 

The method of reducing a dislocated femur by manipula- 
tion, has been practised from the earliest times ; but no sys- 
tematic and well described and defined method of this char- 
acter was known to the profession until quite recently. In 
the translated works of Hippocrates, the following language 
is used in regard to the manipulating plan : " In some the 
tliigh is reduced with no preparation, with slight extension 
directed by the hands, and with slight movement: and in 
some the reduction is eftected by bending the limb at the 
joint, and making rotation." In the " Chirurgical Treatises " 
of Richard Wiseman, published in 1676, the directions for re- 
ducing a -dislocated femur, show that the " physiological '' 
principle of replacing the bone was pretty clearly underetood, 
and put into successful practice. " If the thigh-bone be lux- 
ated inwards, it may be reduced by the hand of the chirur- 
geon, viz. : he must lay one hand on the thigh, and the other 
on the patient's leg, and having somewhat extended it toward 
the sound leg, he must suddenly force the knee up toward the 
belly, and press back the head of the femur into its acetabu- 
lum, and it will snap in. For there is no need of so great ex- 
tension in this kind of luxation ; for the most considerable 
muscles being upon the stretch, the bowing of the knee afore- 
said reduceth it." Daniel Turner, who published his Art of 
Surgery in 1742, must have been familiar with a manipulating 
process of reducing coxo-femoral dislocations, for he gives 
rules, which indicate a knowledge of such a method. In the 
Edinburgh Medical Commentaries for 1776, he reports a plan 
of reduction which Surgeon Thomas Andei*son seems to have 
hit upon when present at a case of dislocation, to reduce 
which pulleys were unsuccessfully employed. He says : "I 
was convinced that attempting the reduction in the common 
method, with the thigh extended, was improper, as the mus- 
cles were all put on the stretch, the action of which is, per- 
haps, sufficient to overbalance any extension we can apply. 
But by bringing the thigh to near a right angle with the 
trunk, by which the muscles would be greatly relaxed, I im- 
agined that the reduction might more readily take place, and 
with much less extension. 
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"*' When I maile tliis examination, he wiis lying on a tultle 
on his back. I raised the thigh to about a right angle willi 
the trunk, and with my right hand at the ham, laid hold of 
the thigh, and made I'hat extension I could. From this triiil 
I found I could dislodge the head of the bone. At the Bnme 
time that I did this, with my left liand at the head nnd inside 
of the thigh, I pressed it toward the acetabuUim, while my 
right gave the femur a little circular turn, so aa to bring the 
rotula inwards to its natural situation ; and on the second at- 
tempt, it went in with a snap observable to the gentlemen 
standing around, but more so to the poor man, who instantly 
cried out he was well and free from pain, His knees could 
then be brought together ; the legs were of the same length. 
and the foot in its natural situation. The knees were kept 
together for some time with a roller, to confine tho motion of 
the thigh; and in three weeks he was at his work, without 
the least stiffness in his joint."- Thirty or forty years later, or 
as early as 1815, Dr. Nathan Smith, a surgeon well known at 
that time throughout New England, was in the. habit of re- 
ducing dtalocatioiis by a manipulating plan, for tn a ca.se of 
alleged malpractice in which he was an expert, he affirmed in 
the following language : " I do not think that the mechanical 
powers, such as the wheel and axlcj or the pulleys, are neces- 
sary to reduce a dislocated hip, or any other dislocation." 
The same doctrine he used to teaoh to his classes, as Professor 
of Surgery; and some of his pupils have been kuown to carry 
hiB instructions into successful execution. According to an 
article published in the Boston MeiHcat and Sargicd Journal 
for May, 1840, Dr. Luke Howe, a former pupil of Dr. Nathan 
Smith, remembered and practiced the teachings of his precep- 
tor. Dr. Howe says, in repoiiing a case; "The patient was 
permitted to lie on his back on the bed where I foUnd him, 
the knee of the luxated limb ttfrned iu and over the other. I 
raised the knee in the direction it inclined to take, which was 
towards the breast of the opposite side, till tho descent of tho 
head of the bone gave an inclination of the knee outwards, 
when I made use of the leg, being at a right angle with the 
thigh, as a lever to' rotate the latter, and turn the head of it 
inwards. It then readily returned to its socket, with an audi- 
ble snap. During this operation, the two assialants who had 
been placed to make the lateral estensiou and counter-exten-* 
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sioii, if ultimately required, were directed to draw moderately 
at their towels. IIow much of the success of the openition is 
to be imputed to their extension, and the rotation of the thigh 
by the leg, I am unable to determine ; but as Dr. Smith suc- 
ceeded without the aid of either, and us the head of the femur 
seemed to descend by an easy and natural process, I am in- 
clined to believe that all that is necessary in such cases, is to 
elevate the knee,^when the ilium, the muscles attached to it, 
and perhaps the ligaments, become the naturai fulcrum, over 
which the thigh, as a lever, acts to bring the head down and 
inwards into the socket." In 1833, Dr. Wooster Beach, in his 
" Treatise on Surgical Diseases," described a process of re- 
ducing dislocations of the femur, which depended upon manual 
dexterity, and is correct in many particulars. It is as follows : 
" Instead of its being performed by extension and counter- 
extension, it is done by a compound movement. The patient 
must be placed upon a table, upon the floor, or a bed, upon his 
back; then the practitioner seizes the dislocated leg, and flexes 
or bcnd^ it a little, taking hold principally of the knee with 
one hand and the ankle with the other. After having very 
much flexed the leg upon the thigh, for the purpose of con- 
structing the leg into a lever, he carries it a little outward ; in 
the next place the thigh is to be gradually abducted ; and 
lastly, the operator freely pushes the leg upward upon the 
pelvis, by the knee, toward the face, inclining the knee a little 
to the opposite side." 

In the August number, 1851, of the Buffalo Medical Journal^ 
Dr. W. W. Reid, of Rochester, X. Y., published an account 
of his method of reducing dislocations of the thigh, which 
does not differ essentially from those already quoted, except 
that the rules laid down are definite and practicable. Ilis 
directions are as follows : "Place the patient on his back, on 
a low firm table, the floor or ground is better ; let the operator 
stand or kneel on the injured side, and seize the ankle with 
one hand, and the knee with the other ; then flex the leg on 
the thigh ; next strongly adduct it, carrying it over the sound 
one, and at the same time, upward over the pelvis by a kind 
of semicircular sweep, as high as the umbilicus; then abduct 
the knee gently; turn the toes outward, the heel inward, and 
the foot across the opposite and sound limb, making gentle 
oscillations of the thigh, when the head of the bone will slip 
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into its socket with a slight jerk and sia audible snap, and the 
ivliole liiub will slide easily down into its natural position 
besid'. the other. In a recent case the whole operation can be 
accomplished in less time than it can be described." 

Fia. 120. 
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Dr. Reid reduced three dislocations iipou the dorsum ilii 
successfully, and had no fuilures ; and since the publication of 
his "plan," many other sm-geons have followed it, and gen- 
erally with the happiest results. Some failures are reported 
as having attended efforts at reduction ; but it is possible, if 
not probable, that the manipulation was not conducted skill- 
fully or perseveringly. If the limb bo not elevated or lifted 
Well at the time the sweep outwai-d ia given, the hend of the 
bone may slide from its position, and not enter the socket. 
Ia some instances the head of the femur slips down into tile 
thyroid foramen; and in a few cases it lias slid outwuixi into 
the iscliiatiu notch. If one attempt at reduction fails, another 
should be undertaken; and even a half dozen or more trials 
may be made, each being varied to some extent. Dr. liigelow 
thinks that' the ilio-fenioral ligament, which is an accessory 
band of fibers to strengthen £he capsule on its anterior aspect, 
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plays an important part as an obstacle to reduction, and it 
shifting the head of the femur from one position to another; 
and in certain cases he recommends that the luxated limb be 
used as a lever to lacerate the capsuhir ligament still more, to 
facilitate reduction. As the tense untorn portion of the cap- 
sule is often the chief obstacle to reduction, the suggestion 
may be put into practical operation in some instances. It is 
clear that the manipulating method of reducing dislocations 
consists in placing the luxated limb in an attitude which shall 
relax tense tissues whether they be muscular or ligamentous. 
At last, after repeated failures, the pulleys may be tried, for 
prejudice against such appliances should not prevent their 
being used as a dernier resort. And even after the pulleys 
have been tried and proved inefficient, the manipulating plan 
may again be resorted to with success. I should recommend 
the employment of ether or chloroform in every •instance, un- 
less there existed a contra-indication, or positive avei-sion, to 
its use. 

A case reported by Dr. Markoe, illustrates what has just 
been stated : " The first opportunity which presented itself 
for the trial of the new method, was in the case of an Irish 
laborer, who was brought into the New York Hospital, 
November 30th, 1852, with a luxation of the right thigh. He 
had been struck, a short time before admission, by the cow 
catcher of a passing railway train, and thrown some distance, 
and in his fall, probably, the accident was produced. The 
symptoms were those of the dislocation on the dorsum ilii, 
the head lying rather lower down and nearer the ischiatic 
notch than usual. The thigh was shortened about two inches, 
tended across the other, with the ball of the great toe of the 
injured limb touching the instep of the other foot, fixed in its 
position, and the head of the femur was felt in the position 
above described when the thigh was rotated on its axis. In 
addition to this injury, he had received a compound fracture 
of the left leg, three inches above the ankle, together with a 
good deal of bruising of other parts of his body. The patient 
was etherized to the extent of complete relaxation, and Jarvis' 
Adjuster was applied. It broke on the fii*st trial of extension, 
and was laid aside. This mischance suggested the trial of 
Dr. lieid's plan, which was accordingly adopted. The opera- 
tor. Dr. Buck, after bending the leg upon the thigh, gradually 
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adducted the thigb, while at the same time it was heing flexed 
upon the ti'uuk. C!iri7ing the limb thus bent at the knee, 
Slid strongly nddiictcd over the sound thigh, by a gradual 
sweep over the abdomen, and then slowly and steadily abduct- 
ing the limb ro as to carry the knee outwards, making at the 
same time a rocking motion by moving the leg backwards 
and Torwardu, had the etlect of dislodging the head of the 
femur from its new position, and making it approach the ace- 
tabulum ; but it did not enter the sucket. From the positiou 
above indicated, the limb was now brought down slowly 
toward a straight positiou, still kept in a state of forced ad- 
duction. Tiiis last uiancenvre seemed to have a very jHiwerful 
influence in forcing the head toward the acetabulum, but the 
■ whole proceeding was completed without success. It was ob- 
served, however, that the head had been moved a little higUflr 
on the doi-snm than it was before. The same manipulation 
was now again practised more deliberately and more carefully 
than before, aiid as tJie limb was being brought down ab- 
ducted, we had the satisfactioD of seeing and hearing the re- 
duction eftect«d by the head of tne bone slipping into its 
socket. All deformity had disappeared, and the motions were 
free iu all directions. The other injuries were properly 
attended to, and the recovery from the effects of the luxation 
%vBa rapid and satisfactory." Dr. Warren, in his " Surgical 
Observations," Case CCXX, reports having to modlly the 
method of lieid before reduction was accomplished. After 
having made the knee describe a segment over the abdomen, 
the head of the femur shpped partially around the socket, but 
did not enter that cavity, tlnis altering tho seat of the disloca- 
tion, though not eff'ecting reduction. The ankle was now 
seized and moderate extension applied, yet this did not accom- 
plish the object, though a noise was heard as if reduction was 
efl'ectt'd. The leg, however, retained the abnormal shortening. 
The limb was again extended with considerable force, aud the 
trochanter wna lilYed by the surgeon's hand, when the bone 
went iulo place with an audible snap. In this case the move- 
meuts given to the limb by the " physiological " method, 
brought the head of the bone to the boi-der or rim of the ace- 
tahnluni, and simply required being pushed from this lodg- 
ment into the cavitv. 
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Displacement into the.ischiatic notch can be overcome by 
the Slime class of manipulations. It is only a variety of the 
backward dislocation, consisting mostly in degree of displace- 
ment — i, e., the head of the femur is thrown farther outwards 
or backwards than it is in the dorsal luxation. To effect re- 
duction the leg is to be flexed on the thigh, the thigh on the 
abdomen, the knee being made to rest on the belly as high as 
the umbilicus ; and then takes the outward sweep till the 
thigh comes to a right angle with the trunk, the surgeon lift- 
ing upon the limb so as to help the head of the femur to ap- 
proach the socket, and to enter it as the leg is allowed to slide 
down into a position beside its fellow. If the manoeuvre is 
not a success, the dislocation will have been changed from an 
ischiatic into a doi'sal displacement. And the rules already 
given for the reduction of that luxation will then be appli- 
cable. * According to the London Medical Times And Gazette^ 
for August, 1856, Mr. Wormald succeeded with the manipu- 
lating plan in a case that had been dislocated six weeks, and 
in which the pulleys had been repeatedly used in vain. 

A few cases of serious injury are reported as having occurred 
from the manipulating plan of reducing dislocations, though 
in not so large a proportion of instances as in the method by 
extension. Violent handling of a dislocated thigh may result 
in fracture of the neck of the femur; or, the head of the 
bone in changing its position, as it sometimes does, may rup- 
ture niuBcles or do other mischief that may result in abscess 
and caries. It should be borne in mind as an established 
principle peculiar to the plan of reducing dislocations of the 
thigh by manipulation, that the knee, after the leg is flexed 
on the thigh, is to be carried in those directions only which 
ofter the least resistance, and then reduction will generally be 
eftected, and no mischief arise from the manoeuvres. After 
the limb has taken the sweep over its fellow, up toward the 
face of the patient, it is to be abducted more than to a right 
angle with the trunk, then it is to be gently oscillated and 
lifted with a strong force, when the surgeon will either j)er- 
ceive that reduction is being accomplished, or that the eftbrt 
is a failui'c, the head of the bone sliding around the base of 
the socket. If the surgeon feels that the attempt is a failure, 
while the limb is yet in a state of flexion, he need not bring 
the foot and knee down parallel with the other limb, but re- 
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peat tlie raaiKEuvrG from the point the failure is perceived 
Tliia will Bftvo the head of the boue and the trochactera from 

ploughing the sotl tissues so extensively in difiereutttireetiona. 

Dislocations Downwaeds and Inwards, isto the Obtura- 
tor FottAMBx; OB, Inwahds and Upwards, upon tub Pubes.— 
lu the dislocation duwnwunls.the head of the femur is forced 
into the obturator foramen, rupturing in it3 descent the round 
and eapeuhir lignraenta, and putting upon tlie stretch the 
Fio. 121. psoaa aud iliacua muscles, as well as the 

glutei uud the pyriforrais. Tlie head of tho 
bono rests upon the external obturator mus- 
cle, and indents the obturator membrane. 
This iiyury is produced by forced uhductioii 
of the iinib, as when a heavy weight falls 
upon the hipa of an indiviilual while the 
body is beut; or by a fall from a horao, the 
foot becoming entangled in the stirrup. 
Piil'ie knew of a case caused by a person 
jumping out of bed in haste; the right 
foot became outaugloJ by the bianketa 
while the left foot reached the door. The 
luxation has also been known to occur while 
a person was entering a carriage, one foot 
being ou the ground, and the other on the 
step of the vehicle, just as the borses aud- 
"'t™th7rofd'ft)^Bn.''"'denly started. In fact, any accident by 
which the thighs become suddenly and vio- 
lently separated from each other, may produce the dislocation 
of one or both femurs into the thyroid fommeu, In most of 
the instances reported tlie displacement has been cauaed by 
the fall of heavyweights upon the hips, crushing the individ- 
ual to the earth, one or both thighs being forced outwai-ds. 
The leverage of the shaft of the femur, under such circura- 
Btanees, brings the head of the femur to the lower segment of 
the socket, ruptures the capsular ligament at that point, and 
forc«^the boue through this rent, down into the foramen 
ovale. 

Symptoms. — The limb is held rigid, and takes a position in 
advance of the other ; it is leugtheueil to the extent of about 
two inches; aud the foot is nut turned either inward or out- 
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ward ; the trochanter major is less prominent than natural, 
the body is bent forwards and inclines to the injured side by 
the tension of tlie muscles. The limb can be abducted, but 
can not be made to approach the other without exciting in- 
tense pain and numbness. No form of fracture produces these 
symptoms. 

Treatment. — No pulleys or kindred appliances are required 
to eifect reduction. The patient is to be placed on the sound 
side, and then the surgeon grasps the foot and knee much as 
he would in attempting a reduction with the head of the bone 
on the dorsum ilii ; he flexes the leg on the thigh, and carries 
the limb into a position of extreme abduction, or to the point 
it was made to assume when the dislocation occurred. One 
hand now clasps the knee, and forces it into extreme abduc- 
tion, while the other hand placed on the inside of the thigh 
near the body, pulls the head of the bone upwards and out- 
wards, into the socket. If the surgeon be not strong enough 
in his hands to accomplish this manoeuvre successfully, he can 
employ assistants to help him execute his plan. A towel sur- 
rounding the thigh near the trunk and pulled outwards and 
upwards by assistants, while the surgeon sweeps the knee in- 
wards, may prove of signal service. A serious objection to 
assistants is, that they may direct the head of the bone around 
and not into, the socket, converting one variety of dislocation 
into another. This accident has several times occurred. It 
may not be amiss to remark, that should such an accident 
occur, the head of the bone must be brought back into its 
original position before an attempt at reduction is again made, 
in order that the head of the femur may be in the best place 
to re-enter the socket through the rent in the capsular liga- 
ment. 

In the case of Mr. Ashfield who dislocated his left femur 
into the thyroid foramen, by being thrown fix)m his horse 
while descending Kemper Lane, in September, 1868, I first 
flexed the leg upon the thigh, then carried the limb outwards 
and upwards, into extreme abduction, as the fii*st step in the 
proceeding: I next placed my foot, from which the b(^t had 
been previously removed for the purpose, against the pernieum 
or between the ramus of the ischium and the upper extremity 
of the thigh, and used it as a fulcrum, while with my hands I 
brought the limb over across its fellow, when the head of the 
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bone slipped into the socket with an audil'Ie snap. The re- 
ductiou W118 ftccompliahed much more e.isily ami expeditiously 
thau I niitiuipatcd. The patient was under chlorufonn, and 
resting upon his back ou the floor.diiring the eflbrt to veplaee 
the bone. Dr. Warren, Case CCXXIII. in his work jiheady 
referred to, experienced less difficulty iu effecting reduction 
than is generally encountered. The dislocation was prodnt-ed 
by the fall of a house. The patient, when fii'st seen by the 
surgeon, was lyiug on his bock, the leg beiug flexed und the 
thigh standing oft' from the body at an angle of 45". In the 
usual place of the trochanter there was a hollow ; and the 
foot was somewhat everted. The limb was rigid ; and the 
patient made a great outcry as soon as it was touched. Hav- 
ing been conveyed to the Uospitiil on a litter, ether was ad- 
ministered, and the displaced bone returned to the socket by 
"very slight manipulation," conducted in the manner just 
described. 

The Philadelphia Medical Examiner, for 1838, contains the 
trousliition from a Prussian Medical Journal, which reports a 
eimultaneons dislocation of both femui-a into the thyroid 
foramina. 

" A sailor was sitting astride a plunk, when a wave suddenly 
forced him up agiunst a cross beam, which struck his back 
violently, while, the plank was still between his legs. The 
poor fellow was lying on his back, when Dr. Sinogowitz was 
summoned to his assistance. Both limbs were quite motion- 
less, and evidently much deformed from their natural figure. 
The thighs were separated, the one from the other, and could 
not be approximated ; the trochanters were much lower and 
loss prominent than usual, and the muscle9 of the lims over 
them were in a state of extreme teusion. The body w;i8 bent 
immovably forwards and downwards upon the thighs; the 
knees were moderately flexed, and the toes were not turned 
either inwards or outwards. The diagnosis, therefore, was 
that the heads of both of the thigh-bones were dishiciited 
downwards and inwards. The reduction was efl'ectcd in the 
following manner : The pelvis being secured by two assistants, 
the surgeon took his place between the limbs of the patient) 
(ind having put a towel round the right thigh above the knee, 
he pa-ssed the noose of it over his own neck, Kxtension was 
then made by means of a towel made fast above the ankle, 
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and iDcHnei a little to the left side, and while this was steadily 
continued, Dr. S. lifted the head of the bone, and directed it 
upwards and somewhat outwaixls, by raising and stretching 
out his head with all his power. It slipped into the socket 
Avithout any noise. The left limb was then reduced in nearly 
a similar manner. The mobility of the limbs was almost im- 
mediately restored, at least in the honzontal position ; but 
several months elapsed before the patient could walk with any 
degree of ease. The tediousness of the recovery was owing 
in a very great measure to the severe injury of the lumbar 
vertebrae, which he sustained at the time of the accident. For 
three weeks the sphincters of the bladder and rectum were 
quite paralyzed." 

The cotyloid notch in the lower border or walls of the 
socket, otters an easy passage way for the return of the head 
of the femur from the thyroid foramen to the acetiibular 
cavity. This circumstance in the construction of the socket, 
greatly facilitates the process of reduction. Sometimes the 
return of the bone to the socket is eftected by some sligiit 
movements of the limb imparted by anon -professional attend- 
ant. The powerful muscles put upon the stretch by the dis- 
placement, are ready to lend their force in returning the bone 
as soon as a little rocking or rotation is imparted to the limb, 
to disengage the head of the bone from obstruction in the way 
of reduction. 

In reducing any variety of hip dislocation, the inexperienced 
surgeon can remember to carry the limb in those directions 
only which are assumed most easily. For instance, the leg is 
to be flexed as far as it will go readily; then the knee is to be 
carried outwards and upwards in a state of abduction until 
some resistance is offered to the sweep in those directions, the 
limb reaching nearly to the thorax in some cases before its 
course is arrested ; finally, the thigh, with the leg flexed be- 
hind it, is to be moved inwards and downwards, across the 
opposite thigh, completing the manoeuvre which is to result 
in the return of the head of the bone to its natural socket. 
If the tliigh be carried too bigh, the knee reaching tlie thonix, 
there is danger of throwing the head of the femur, not into 
its socket, but around the acetabulum, into the ischiatic notch. 
P^xperiencc shows that the thigh may be safely carried to a 
right angle with the trunk, and not endanger the slipping of 
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tlie bcaJ of the boue below the socket and bnekivari! towitrda 
the ischiatic notch. Markoe earned the knee too high in oua 
iustaiico, and converted the thyroid into an iE<.'hiutic disloca- 
tion ■ 

According to the North-Westeni Medical and Surgical 
Jonrnal, for 1852, the late Dr. Brainard, of Chicago, reduced 
a dialocatioti of the femur, which had been displaced into the 
thyroid foramen, by using a piece of wood, well padded, as a 
fulcrum, between the thiglis, and employed the luxiited limb 
aa a lever to pry the head of the bone into place. Before he 
tried thisphui, the pulleys and Jarvia' Adjuster had been used 
unsuccessfully, 

Dislocation Upwards asd Iswabds upon the Pdbes. — Al- 
thongh thia is called a dislocation upon the pubes, the bead of 
the femur rests more upon the ilio-pnbic groove outside the 
psoas and iliacus muscles, hence Malgaigue has called it the 



Fig. 122. 




ilio-pubic luxation, a term which better 
designates the position of the bone, than 
that employed by Cooper and his follow- 



I 



It is an extremely rare form of disloca- 
tion, few cases of the kind having been 
observed, and, of course, still fewer dia- 
si!cted. It is a forward variety of dia- 
pliicenient, and docs not occur more fre- 
ijiicutly than what is sometimes called the 
iiiTineal dislocation, u form of luxation 
1 1 which the head of the femur is thrown 
At- forwards and finds lodgment upon the 
Liinus of the ischium. 
The ilio-pubic dislocation may be caused 
' ' by a misstep, or a throwing of the body 

DijioMiion^ /S""'" "^"^ backwards to save a fall when the foot ia 
placed in a hole in the ground, or upon 
an unstable substance. Any force which suddenly carries the 
thigh outwards and rotates it at the same time, tends to pro- 
duce this form of dislocation. The fall of a hank of earth, or 
the wall of a building, striking the back or hips when the 
body is bent, in such a way aa to force one thigh backwards 
twisting it behind the other, may also produce the luxation 
under consideration. 
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Symptoms. — The limb is everted, abducted, and shortened 
to the extent of an inch or more. The buttock is flattened, 
the trochanter is nearer the anterior superior spine of the 
ilium than natural. The hemispherical head of the femur can 
be felt upon the horizontal ilio-pubic bar, outside the femoral 
vessels. As some of these signs exist in common with fracture 
of the neck of the femur, their differential peculiarities should 
be pointed out. In fracture, crepitus may be elicited, and 
motion in various directions may be easily imparted to the 
limb, the eversion of the foot may be overcome by moderate 
force, the limb can readily be pulled down or extended to its 
normal length, and the head of the bone being in the socket 
can not be felt. In dislocation, though there be shortening 
and eversion of the foot, there is no crepitus, the limb is rigid, 
the eversion and shortening not being easily overcome; and 
the head of the bone may be distinctly felt in the groin. The 
thigh, in dislocation, is slightly flexed, and stands oft* from its 
fellow, which is not the case in fracture of the cervix femoris. 

Treatment. — Powerful extension may effect reduction, es- 
pecially if a towel be put around the thigh near the body, and 
great force be used in pulling the upper extremity of the limb 
outwards or away from its fellow. If this plan should fail, 
the patient may be placed on his sound side, on the floor or a 
low bed, and the leg flexed on the thigh and the limb abducted 
to a point nearly at a right angle with the trunk, an<l then 
adducted much as in the manner directed for reducing dislo- 
cation into the thyroid foramen. By this manoeuvre the head 
of the femur may be dislodged from its position on the ilio- 
pubic bar, and returned to the socket. If pressure can be 
made on the head of the bone, so as to help it towards the 
acetabulum, while the rotating or adductiiig sweep of the 
knee is made, the reduction is more sure to attend the eftbrt. 

All surgeons who have reduced dislocations "upon the 
pubes " do not agree in their manner of operating ; one claims 
to have proceeded nearly in the course indicated above ; and 
another manipulates the limb much as directed in reducing a 
dislocation upon the dorsum ilii. But how success could 
attend adduction before the thigh is first abducted to bring 
the head of the bone to the rim of the socket, is more than 
I can comprehend, unless the dislocation be "incomplete/* 
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tbe liead of the bone being simplv dislodged from tbc socket, 
aiid I'L'sting on the rim of tbe acetabuliini. In tliie, as in otber 
dielocationa of tbe thigh, the limb ebuuld be caiTied in thout; 
direclions offering least resistimce, and then the operator can 
hai-dly go astray, even though he has made a fnidty diagnosis. 

Anomalous Dislocations of the Hip-Joist. — Amaiig the 
60-called auomaloufl dislocations of the hip may be menlioned 
the upward displacement, the liead of the bone being made to 
occupy the notch between the anterior superior and the ante- 
rior iuferioi' spines of the ilium ; or the head of the bono may 
rest immediately above the margin of the acetabulun), on a 
level with the anterior inferior spine of the ilium, and to its 
outside. These are displacements that belong to the backward 
variety, if the head of the bone be outside of the iliac spines; 
and to the/oTtcard variety, if the head of the femur be in front 
of thoec processes ; iiud must be treated according to tbe rnles 
plans, and methods, laid down for successfully managing those 
forms of luxation. 

Downward dislocations vary from the ordinary forward or 
backwnrd dislocations, just as do the upward luxations. 
Olliner gives a description of one of these forms of disloca- 
tion, which was met in 1819, but not published till 1823; a 
blow upou the inuer aspect of the thigh near the knee, drove 
the limb violently outwards, where it remained in a rigid state 
of abduction, slightly flexed and rotated inwards; the head 
of the bone could not be felt auywhere, and there was a hollow 
in the situation of the great trochanter. By imitating on the 
dead subject the mode in which the displacement took place, 
the surgeon found that the head of the bone was thrown im- 
mediately below the acetabulum, and behind the cotyloid cav- 
ity, upon the tuberosity of the ischium or into the lesser 
sciatic notch. Mr. Kcate, in the Lancet, reports a similar ease, 
which was caused by a horse falling backwards with his rider 
into u narrow ditch. The reduction wasaccomplished by first 
bringing the head of the bone into the thyroid foi-amen, and 
then into the socket. It is probable that many of these so 
called anomalous dislocations were piimarily eitiier forwaixl or 
backward, varying according to circumstances in the upward 
or downward direction ; and that new and additional forces 
compelled the head of the bone to take a position in a second- 
ary or cunsecutive location quit© at variaucewitb the ordinary 
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displacement. This view is in accordance with the well known 
conversion of a dorsal into an ischiatic or thyroid luxation, 
while manipuhiting the limb in legitimate attempts at rednc- 
tion. 

After-Treatment. — After a dislocated femur has been re- 
duced, a long s[)lint reaching from the foot to the thorax, or 
at least above the hip, tied to the trunk at its upper extremity, 
to the thigh at its middle, and to the foot or ankle at its lower 
end, should be worn for three or four weeks, or until it is pre- 
sumed that the rent in the capsular ligament is healed, and 
other injuries about the joint have been repaired. The splint 
keeps the joint motionless, thereby preventing those move- 
ments that favor re-dislocation. Locally api»lied sedatives 
• may restrain high grades of inflammation that might result 
in abscess and other serious complications. 

Ancient Dislocations op the Coxo-Femoral Articulation, 
— There is no set time at which a reduction of a dislocated 
hip may not be attempted, though there is not much hope of 
success after three or four months have elapsed from the re- 
ception of the accident. Malgaigne reports having. known a 
dislocated liip to be successfully reduced after the head of the 
femur had been displaced for a whole yenr. In March, 1856, 
Dr. Blackman, at the Commercial Hospital, in this city, re- 
duced a dislocation of the hip that was of six months' stand- 
ing. The reduction was accomplished by the manipulating 
plan. Dr. Dupierris, a Cuban surgeon of distinction, also re- 
duced a dislocation of the femur, which had been received 
more than six months previously. The operation was per- 
formed by manual dexterity, and not by the aid of pulleys or 
other appliances for multiplying force. 

Such results at late periods after the accidents occurred, 
warrant the attempt at reduction, even if several months have 
elapsed from the time the luxation is received. Though 
the acetabular cavity be partially filled during the long absence 
of the head of the femur, the return of that bone will soon 
re-establish all the functions of the joint. 

It would not be wise to consider these successful efforts at 
reduction, in ancient dislocations, as establishing a rule, for in 
all probability many unsuccessful attempts, even in cases of 
not more than two or three months' standing, have been made ; 
and because they proved to be failures, they passed unrepoi*ted. 



Of thb Fkmtjr. 386 

It would lie ealcr, tlioii, to consider tlieac Buct-psst-s in the re- 
duction of dislociitions of six niontlis' standing, ns exceiitioiiB, 
and the iHirepoi-ted fuilnrea na coiistitutiug t'lo rule. 

CilNHENITiL l)lI-LDCATt0t(8 OF THE lllP. — Tliese WillSlitllf 6 H 

clime ul' ditficiiltiea tbat, its n geiienil rule, ctiu not bo remedied 
lij* the onlinai-y iiietliode of rediKing luxutioiia, tliorvfore tliey 
are not sd-ietly adniiaeible in this connection. In the nngoiity 
of Bueli iiistsnceii there is stinic osseous defect about tlie articu- 
lation, to say nothing of lux ligainente and muBcles. Occur- 
ring mostly in children of a ecrofulous and flaccid condition, 
or tlicMe having a soft and yielding stale of tbv bonos, the 
acetabular wallii become elongated upward, or the head of tlia 
femur absorbed to an extent that displacement is a necessity, 
and can not be fully remedied. 

Partial Dislocatioss or tue Fghub. — OccuBionally cases 
will be met, cspeciully in the youugf, where there is soma 
BtVauge defect of the coxo-fenioral articuUtiou which resem- 
bles a dislocation in mimy respects, yet no positive evidence 
exists that the head of the femur completely leavne ita 
socket. In some instances it seems probable that the bead of 
the bone rusts on the edge of the acetabular cavity, being pre- 
vented from descending ou the slope outside the cavity by the 
tintorn atiite of the capsular ligament, yet it does not seem 
possible that in anything like n normal state of the fibrous 
tissues the capsulur ligament will stretch sutliciently to allow 
the head of the femur to rise <iuC of its deep socket and tjike 
a position on the border of the ftavity and there rest poised 
until absorption, under pressure, lias formed an imperfect cup 
for the point of the bone to move in, and not be liable to 
escape, cither inside or outside the true articnlur cavity. 
However, surgeons of unquestioned ability have reported in- 
coniplote luxations of the femur, giving tlie lesiou a legitimate 
place among hip-joint dislocations. It is probable that some 
mwtake has arisen in regard to ttie nature and- extent of the 
iHJnry, yet wlien a. limb beiirs several of the [iromincnt signs 
of dislocation, and no other lesion is suspected, it would natu- 
rally be pronounced luxated. There are some mysterious de- 
feotB more or less peculiar to the coxo-femoral articulation, 
tiiat niiiy require a long couree of inquiry and invesligntion 
to clear up. About a year ago I was called to see a little girl 
who had been hurt in the straet, aud was unable to walk 



■ 

886 Dislocations. 

home ; she had complained of something breaking or giving 
way in her hip, and her physician went through with a variety 
of manipulations, and claimed to have reduced a dislocation. 
At the time I was called, two weeks after the reception of the 
injury, the trochanter was very prominent, the leg was rigid, 
inverted, and to all appearance an inch or two shorter than 
the other. 

Tlje parents remarked that if the limb was ever dislocated 
the bone was still out of place, for it had presented the same 
appearance ever since the accident, notwithstanding the 
doctor's claims to having eftected reduction. Movements im- 
parted to the limb gave great pain ; there was no crepitation, 
or other marked sign of fracture ; the head of the femur was 
not outside the socket, though it seemed lifted part way out, 
and could not be made to return. I interpreted the symptoms 
as indicating inflammation of the joiut, the head of the bone 
being raised in the socket by swelling, effusions, or morbi'd 
products in the bottom of the socket. The girl now walks 
about, with the foot inverted, the limb apparently shortened, 
though a twist in the pelvis prevents that feature from being 
observable; she is a little lame, but is improving in her gait 
and general appearance. I think there never was in her case, 
any form of traumatic dislocation, but that she labored under 
a species of hip-disease. 

Dislocation of the Hip Complicated with Fracture op 
THE Femur. — Under extraordinary circumstances the head of 
the femur may be dislocated, and then, in the same accident^ 
the neck of the bone or upper extremity of the shaft, may be 
broken. The London and Edinburgh Monthly Journal of 
Medical Science, for December, 1843, contains an account of 
such an injury, which was verified by a dissection made after 
the patient's death, which occurred twelve yeai'S after the re- 
ception of the injury. The dish^cation was of the pubic 
variety, and the head of the femur was completely disengaged 
from the nock and shaft of the bone. It is not stated in the 
report whether any attempt had been made to reduce the dis- 
location, during which the neck of the femur may have been 
accidentally broken. It is not improbable that in some in- 
stances the femur is broken in attempts at reduction ; and the 
complication may not have been recognized or acknowledged. 
In the event of dislocation and fracture of the femur in the 
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same accident, a judicious attempt should be made to push 
the head of the bone into the socket, before the fracture is 
treated. If the effort fail, the question would arise whether 
it ia beet to seek a uiiioii of the fi-agments, or, if the fracture 
was through the neck of the bone, to preserve the limb iu as 
natural a position as possible, aQd expect only such a stjite of 
the parts as exists in a case of iion-uuion after fracture of the 
cervix femoris. If the fracture was through the shaft of the 
bone at aorao distance from the cervix, and the reduction of 
the dislocation could not be accomplished, a good union of the 
fragments should be secured, and then an atteini't might be 
made to replace the head of the bone, na in an ordinary case 
of ancient or chronic dislocation. The attempt iit reduction 
should not be made nnti! the fracture has been treated eight, 
ten, or twelve wetfks, the iige and vigor of the patient inilu- 
encing the time consnuied in the treatment. 

In connection with the diagnosis of dislocated femurs, it 
must be borne iu mind tbiit in luxation upon the doranm ilii, 
the back arclies protnincutly upwards as the patient rests up- 
on a table or level surface ; and the muEcles of the thigh arc 
baggy underneath, and tense or drawn down to the hone on 
top, or on the front aspect of the femur. In a dislueution 
into the thyroid foramen the mnscles and tendons on the in- 
side of the thigh near the groin are tort. It ia to be remem- 
bered al.'io that a consecutive dislocation upon the dorsum ilii, 
llie luxation being first into the foramen ovale, must be re- 
duced by carrying the head of tlie femur back to the thyroid 
foramen, then into place. When the bead of the femur has 
passed from the foramen ovale to the dorsum ilii, it can not 
go directly into the socket, fov no aperture exists through 
which It can pass, bnt it must retrace its steps — it must go 
back by the route taken in the beginning. 

In reducing dislocation of the hip, the patient is bandied 
beat on the floor, with a qnilt for a bed. If one kind of man- 
ipulations do not succeed, the surgeon is to take a rest, and 
reconsider all the conditions of the case. He is to question 
himself whether or not a consecutive dislocation has not in- 
tervened since the first occurred. The surgeon commencing 
the introductory manipulation may convert a primary iulo a 
secondary or consecutive luxation. 



CHAPTER XII. 
DISLOCATION OF THE PATELLA. 



The patella may be dislocated laterally, i. e., outwarde or in- 
wards ; aud the bone has been forced upon its edge. It cam 
not be dislocated downwards ; nor upwai-ds without a rupture 
of the ligamentuin patellae. The outward displacement is not 
an uncommon accident, but the other fonna are quite rare. 
Muacular action is the most common cause of the displace- 
ment, though direct violence, as a blow upon the knee received 
Fig. 123. ^"^ * ^*"' ^^ heen known to force the bone 
from its natural position. Young women of 
lax ligaments, whose wide hips, and approxi- 
mating knees, throw the patella inside of a 
line drawn from the tubercle of the tibia, 
where the ligamentum patella is inserted, to 
the centre of the origin and nction of the qn«- 
dricepa muscle, are most liable to this accident. 
It is obvious that the muscles which, in going 
to their insertion, are made to swerve inwards 
to embrace the patella, would in their con- 
tractions tend to displace that bone outwards. 
There are several varieties of the outward dis- 
placement ; the bone may be partially luxated 
or thrown so far outwards that the inner artic- 
ular half of the patella would rest upon the 
outer condyle; and owing to the obliquity of 
the surfaces in contact, the outer edge of the 
"'''uiTi'oStwdfyf"" bone is made to project prominently. In a 
complete dislocation, the patella is thrown 
wholly outside the most prominent point of the external con- 
dyle, and the inner edge of the displaced bone is made to 
project forward. The capsule of the joint is more or less 
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lacerated by tlic compete luxation. The inward (lietocntion, 
which Is a rarer form of injury, iageuemlly produced by direct 
"violence, and not by mnsuiilar action. £lows received in falls, 
are the common cauae. 

Ill the dialooatioii edgeways tlie patella is tamed on its axis, 
so tliat the articular surfaces of the patella face inwards, nnd 
the front surface outwards, the outer edge of the bone bi?ing 
buried in the fossa between the condyles. 

There is no difficulty in detectiug the nature of these dis- 
placements ; the patella can he easily felt in its unnatural posi- 
tion, the bone being forced upon its edge or too fur inwards, 
or outwards. The kuee after luxation of the patella is par- 
tially flexed and too lirmly fixed to admit of voluntary motion. 
Any attempt to move the limb is attended with great pain. 
In the lateral dialoeatiou the width of the knee is increased ; 
and the position usually occupied by the patella presents a 
depression to bo both seen and felt. In April, 1860, I was 
called to see a boy on Fifth Street, opposite the Market House, 
who iu falling down stairs hit his left knee against the corner 
of a itox, and received a dislocation of the patella inwards. 
The mother who was near when the accident occurred, carried 
the boy up stairs, and tried to make him stand and walk ; but 
he complained that his knee was broken, and he could not use 
it, I found the leg considerably Hexed, ligid, and excessively 
painful- After taking oS the patient's pants, I recognized the 
nature of the injury at once ; and proceeded without delay to 
replace the houe. 1 encountered more resistance to a return 
of the hone than I had anticipated. At first I attempted to 
extend the limb to relax the quadriceps, hut could not do it 
without eliciting the sharpest cries from the patient. I found 
the patella would not readily slip over the high edge of the 
inner condyle, so I sent for chloroform, and when the patient 
was well under its influence, I had no trouble m palling the 
patella outwai'du into its place, the fingers being strong enough 
to lift it to a point where the action of the muscles would re- 
pliiec the bone. 

Treatment. — The outward displacement may generally 
be overcome by alight movements of the joint, and firm 
pressure made against the outside of the bone ; but the displace^ 
ment inwards, and the edgeways dislocation, are more difii- 
cult to replace or return to position. In these forms of dis- 
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placement great force is required to effect reduction, and all 
movements are attended with extreme pain, therefore the 
quieting and relaxing effects of an anaesthetic should be 
brought into requisition. A case is reported by Dr. Gazzom, 
of Pittsburg, Pa., in which a man in a wrestling match was 
thrown, and was unable to rise on account of the patella hav- 
ing been dislocated upon its axis, the edge of the bone resting 
in the sulcus between the condyles. Varied and repeated at- 
tempts at reduction failed ; the doctor, by the advice of an- 
other physician, divided subcutaneously the ligamentum 
patellse close to the tubercle of the tibia, and then made eftbi'ts 
at reduction but failed ; bleeding to syncope was tried, yet the 
bone could not be adjusted ; the next day the leg was flexed 
on the thigh, and the thigh on the pelvis, and then the leg 
suddenly straightened, according to the suggestion of Dr. 
Watson, who placed his patient in a chair, and then taking 
his foot upon the shoulder, flexed the knee a little by the for- 
ward inclination of the body, and then suddenly extended the 
leg, the hands being used to help execute the manoeuvre. This 
plan succeeded with Dr. Gazzom upon a fourth trial. 

Mr. Flower had a case in a lad who fell between the seats 
of a theatre gallery, the patella being forced half way round 
and turned up edgeways, between the condyles of the femur 
and the head of the tibia. The limb was extended, and all 
attempts at reduction by bending the knee, manipulating the 
patella, etc., were unavailing. Chloroform was then admin- 
istered, and the bone easily replaced. 

If the ligamentum patellsebe ruptured or extremely relaxed, 
the patella may be displaced upwards. This could not be 
legitimately considered a dislocation, but a rupture of the ten- 
don. Such an injury should be treated in every respect as if 
it were a fracture of the patella. 

It is often diflicult to keep a patella, which has once been 
dislocated, in place; therefore when the bone is once reduced, 
an elastic knee-cap should be worn, or an apparatus with a 
ring or disc on the side the dislocation has occurred. Side 
irons extending a few inches above and below the knee, jointed 
in the middle, and having a semi-circular iron band at each 
end to surround the posterior half of the leg and thigh, and 
straps to buckle over the front part, may be worn to strengthen 
the joint and to prevent re-luxation. 
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DISLOCATION OF THE TIBIA. 



Fig. 124. 



The tibia ma/ be dislocated forwards, backwards, and to 
either side, though it is seldom displaced in any direction. 
The articular surfaces at the knee-joint being large, and the , 
connecting ligaments exceedingly strong, luxation can not be 
produced without great displacing power be brought to bear. 
The lateral dislocations are frequently palatial, but the for- 
ward and backward luxations are generally complete, the tibia 
being also rotated in some degree upon its axis. 

In the backward dislocation the head of 
the tibia forms a projection in the ham, 
and a deep depression exists in front of 
the knee, below the protuberant condyles 
of the femur. The lower end of the 
patella follows the tibia, and thus becomes 
placed horizontally, with its anterior sur- 
face looking downwards and its upper 
margin forwards. The limb may be 
straight or forcibly extended. The mus- 
cles about the knee are nearly all put 
upon the stretch, and the vessels and 
nerves of the popliteal space are com- 
pressed. If the tibia be thrown entirely 
behind the articular surfaces of the con- 
dyles, the crucial ligaments will be torn, 
and other tissues about the joint stretched 
or lacerated. 

The backward luxation is generally 
produced by direct violence applied to the upper and front 
part of the tibia when the knee is bent. 

(391) 
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Treatment. — When the patient is under chloroform there 
is no great difficulty in reducing the bone by manipulation. 
If ordinary manipulation fail, an assistant may hold the thigh 
upon the arm of a sofa, foot-board of a bed, or .any projecting 
ridge, while the surgeon extends the leg if it be flexed, or 
flexes it if in a state of extension, at the same time pulling 
the leg into position. It is rarely necessary to make use of 
pulleys or other appliances for exerting powerful extending 
and counter-extending forces. The hands of another assistant 
to push the tibia forward and the femur backward, might aid 
in the work of reduction. 

Dr. Rose, in the Provincial Medical Journal, reports being 
present when a woman had the tibia dislocdted backwards by 
a fall occasioned by a carriage being driven furiously against 
a ladder on which she was standing. The knee was rigidly 
held in a state of flxed extension. The patient being relaxed 
from the shock of the injury, the doctor had no difficulty in 
pressing the displaced bones into position ; and in the course 
of a few weeks, under the influence of local antiphlogistic 
treatment, the woman made a successful recovery. 

The forward dislocation of the tibia is a rare accident, and 
presents features quite the reverse of the backward displace- 
ment : the tibia and patella project forwards, and the condyles 
of the femur produce a swelling in the ham. The popliteal 
artery and nerves are compressed to the extent of endangering 
^gangrene; the ligaments about the joint are lacerated ; and 
the limb is more or less shortened and extended. The pro- 
jection of the leg bones in front and the femur behind, clearly 
indicate the nature of the displacement. 

The causes of this injury in cases reported, have been the 
stepping into a ditch while carrying a heavy weight ; the fall- 
ing of a heavy spar on a man's back, the knee being forced 
to give way under the weight and shock; and direct blows. 
Malgaigne is of the opinion that neither the forward nor the 
backward dislocation of the tibio-femoral articulation is com- 
plete, though it would be difficult to account for the shortening 
in the cases reported, if the luxations were only partial. 

October 10th, 1860, 1 was called by Dr. Adams, of Covington, 
Ky., to see a negro boy who received an injury of the knee 
by falling into a coal barge anchored in the Licking river. 
The boy in falling backwards struck the edge of a projecting 
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board, which liit just above the calf of his right leg The 
iippei- part of the leg w:is driven forwards, and the condyles 
of the femur were prominent in the popliteal space. The for- 
iviird diaiocation of the tihiii was miiniatakable ; and its re- 
duction was eftected by manipulation, while the lower part of 
the thigh projected over a chair. The leg was found in n 
forcibly extended position. The boy received other injuries 
of a serions natnre, but ultimately recovered perfectly fi-om 
all. Ills left ulna was broken by direct violence through its 
upper third, and it was thought that the eighth rib was 
broken near its angle. 

Dr. Sanborn, of Lowell, Mass., reports through the Boston 
Medical and Surgical Journal, for 1856, a case of dialocation 
of the tibia forwai-ds ■vv'l'it;'" was produced by moving machin- 
ery in one of the factories of the city, the man being caught 
in u belt and carried round a shaft, the leg hitting the timber 
above at each revolution. At firat sight the limb seemed to 
be broken in many places ; it was Shortened by several inches 
aud shapeless ; a closer exuntiuatiou proved that no fracture 
existed, but a complete dislocation of the tibia forwards, the 
condyles of the funiur being driven down beneath thoguslroc- 
uemius muscle ; and tlie tibia rose up in front, forming a 
marked projection. An assistant held the pelvis, and the sur- 
geon gi'UBped tlie ankle and drew the leg downwards to its 
proper length ; and the bones then slipped into place. The 
patient made u satisfactory recovery. , 

The treatment of the forward dislocation is to be managed 
on precisely the same principles as the backward luxation ; 
the patient is to bo put under the relaxing and stupefying 
effects of chlomform, and then the surgeon extends the leg 
and pushes the displaced bones into their natural relutions. 
If he is unable to accomplish reduction alone, he can engage 
the strength of assistants to good advantage. Id those cases 
of forward and backward dislocations which obstinately oppose 
reduction, it is not improbable that the lateral ligaments, 
when they escape untorn, offer the chief resistance. To over- 
come these obstacles the leg would have to be for(:ibly flexed 
or extended to relax the tense tissues. If the leg was found 
in a partially flexed condition, it would have to be flexed still 
more; if in a state of extension, it should be extended, even 
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beyond the Btraight attitude, before the dispVced bone would 
elide iuto place. 

The outward and inward dialocations of the head of the tibia, 
&6 has already been stated, are, on account of the width of the 
knee-joint, only partial. A violent twist of the leg, coupled 
with the displacing force the leg often sustains in a fall of the 
body, and the effects of moving machinery, are accounted as 
the common causes of hitei-al dislocations of the tibia. The 
signs of the displacement are too strongly raftrked to pass 
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undetected. There is no shortening, 
but the limb is rigid, slightly flexed, 
with the foot inverted Qr everted as 
circumstances may direct. The p!-om- 
inent projections, laterally of the femur 
to one side, and the tibia and fibula to 
the other, exhibit the true state of the 
injury. The width of the joint is 
greatly increased, and the limb will 
almost always present a twisted appear- 
ance, there being some rotation of the 
tibia upon its axis. The accident can 
not occur without considemble lacera- 
tion of ligaments, and straining of 
nmscles. 

Treatment. — Lateral dislocations of 
the kiice are reduced with greater facil- 
ity than any other luxation of impor- 
tance in the body. An assistant liolds 
ijiierai diBioeadon of the tihia. ^jig tliigli fixod, and the Burgeoii makes 
extension and pushes the head of the tibia in the direction 
favoring a return of the bones to their natural positions. 
After reduction is accomplished, the joint must be kept per- 
fectly motionless for two or three weeks, and the ordinary 
rcmedioB employed for preventing or subduing inflammation. 
Passive motion, which would be serviceable in preventing an- 
chylosis, might also interfere with the healing of the lacerated 
ligaments; therefore it should be employed with due regard 
to the state of all the parts implicated. 

Displacements of the Semilunar Cartilaqes. — Chronic in- 
flammation of the knee-joint, caused by a strain, or other in- 
jury, is sometimes followed by thickening of the semilunar 
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cartilages, and by elongation of the ligaments which counect 
them with the tibia ; and it may create other difficulties with 
the iiiteinal working of the joint, so that the cartilages may 
become displaced by some trivial eftbrt in the use of the foot. 
For the time the patient falls, or is unable to walk until the 
limb is gently flexed and twisted, when the defect ia overcome, 
and the log resumes all its functions without evidence of 
serious inipairmeut. This injury has passed among surgical 
writers and teachers as a sub-liixatlon of the eemihinar carti- 
lages, though little ia positively known in regard to the path- 
ology of the difficulty. It is possible that the cartilages do 
become slightly displaced, so that some part of their structure 
gets pinched between the condyles of the femur and the head 
of the tibia. Surgeons have declared that they have found 
the cartilages projecting outwards at some part of the articu- 
lation, lu a few instances what was supposed to bo a displace- 
ment of tiie semilunar cartilages, has turned out to be loose or 
false cartilages in the joint. M. Giraclle lias related a case of 
this kind, tlie mistake being corrected by Larrey who cut into 
the joint and removed the foreign body. 

In some patients, either from lax ligaments, or a predispo- 
sition to joint affections, the knee is constantly tender and uq- 
stuble. A slight twist imparted to the joint in walking, or 
even while turning in bed, is followed by sickening pain, and 
acute arthritis. Tlie difficulty maybe regai-ded in most in- 
stances as a morbid sensibility of the joint struotnres which 
will pass oft* in the course of time, even if nothing be done ; 
but it would be judicious to put such patients on tonic and re- 
storative treatment to remove any constitutional dyecrasia, and 
to bathe, and galvanize the knee. If in any case there existed 
evidence of displacement, whether of cartilage or bone, the 
limb should be extended, flexed, and rotated, until the parts 
displaced resumed their proper positions and functions. I 
have seemingly relieved a difficulty of this kind by flexing the 
knee to its utmost, then suddonly straightening the limb, re- 
peating the operation with the addition of a slight rotatory 
movement. " Natural bone-settera" have occasionally gained 
great advantages by imparting to a disordered joint certain 
movements of this kind. 

Wlietlier anything like reduction is eflected or not, some 
degree of synovitis will attend the injury, which needs to bo 



896 Dislocations. 

subdued by proper management. As all such difficulties of 
the joint are liable to be repeated sooner or later, an elastic 
knee-cap should be worn for months or even yeare. 

Compound dislocation of the knee is one of the most danger- 
ous accidents that occur to a limb. Besides the injury to the 
soft parts, which must be considerable, large articular sui-faces 
are exposed to the influences of the air, and subjected to those 
cliaiiges which begin in shock and end in suppuration. The 
popliteal artery, veins and nei-ves, are stretched, or torn, so 
that complications of the most dangerous character can scarcely 
be escaped. In most instances it would not be advisable to 
attempt to save the limb ; though, if the subject of the acci- 
dent be vigorous, and the vessels and nerves apparently not 
much injured, an attempt to save the limb would be justifiable. 
However, the entreaties of the patient or those of his friends, 
who can not comprehend the extreme dangers of a compound 
dislocation of the knee, should not, in a severe case, deter the 
surgeon from expressing his views in decisive terms, nor 
swerve him from his plain path of duty. Many a timid, 
sracillatiug, or too easily influenced surgeon has, when too 
late, regretted having trusted to the recuperative powers of 
nature in severe injuries of the knee-joint. Amputation, or 
even resection, seems a harsh and uncompromising measure to 
adopt in case of compound dislocation of the tibio-femoral 
articulation, yet the more experience a surgeon has the less 
he is disposed to trust to any conservative course in the man- 
agement of compound lesions of the knee. 




CHAPTEU XIV. 



DISLOCATION OF THE TIBIO-FIBULAR ARTICULATIONS. 



Separation of the tibio-fibiilar coiiuectlonB must be ex- 
tremely rare, for two principal reasons: Ist, no conaderable 
force can be so directed as to tell etfectively towards separating 
these bones; and 2n(lly, the iiiterosaeous ligament, together 
with the ligamentous fastenings between the tibia and Hbula 
near the extremities of these bones, render tlieir disjunction 
exceedingly difficult. If all the ligaments connecting these 
two bones be preternatn rally relaxed some displacement of 
the fibula would be admissible, without, however, presenting 
a dislocation in the ordinary aeceptatit)n of the term. Dislo- 
cation of either end of the fibula may attend a fracture of 
the tibia; but as a distinct lesien, unaccompanied with frac- 
ture, the fibula is seldom disengaged from its articular rela- 
tions with the tibia at either of its extremities. The upper 
end of the fibula is reported to have been displaced forwards 
and backwards. 

In the foricard dislocation, three or four examples of which 
have been collected, there was doubt whether mnscular action 
or direct violence produced the displacement, though it is 
pi-obable that the lattier cause was the true one, inasmuch as 
little mnscular force can be exerted in the forward direction 
upon the upper extremity of that bone. In the extreme 
flexed state of the limb, as in a squatting attitude, the thigh 
presses the upper end of the fibula forwards, and the mnscles 
arising from the anterior aspect of the upper half of the bone, 
also tend to displace it forwards. With these forces at work, 
and a direct blow coming at the same time, the head of the 
fibula might be thrown in front of its normal position. 
(397) 
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The signs of this displacement are tolerably plain. The 
head of the fibula is not in its uatural position, but its pres- 
ence is discoverable near the ligamentum patellse ; the biceps 
flexor cruris, which is inserted into the head of the bone, is 
put upon the stretch; and the natural contour of the leg just 
below the knee, is lost. 

Treatment. — Dislocation of the head of the fibula forward, 
is reduced by extending the leg and rotating the foot out- 
wards, the surgeon at the same time pressing the bone back 
into its natural position. Rest for a couple of weeks will 
allow the torn ligaments time to heal. 

Dislocation of the upper end of the fibula bacftwards is a 
rarer accident than the forward displacement. Direct violence 
is the chief cause, though the action of the external ham- 
string muscle might assist in the luxation. Malgaigne has 
reported a case or two in which muscular action and direct 
force seemed to have produced the displacement. The head 
of the fibula was thrown behind its usual position, and could 
there be distinctly felt beneath the skin. The reduction is 
accomplished by flexing the leg to relax the biceps, and then 
the bone may be pushed into its normal place. Unless the 
leg is kept flexed at the knee for two or three weeks there is 
danger that the luxation may be reproduced. A compress 
bound agaiiist the posterior aspect of the bone, wdll assist in 
keeping the head of the fibula in its natural position. 

Dislocation of the lower end of the fibula from its tibial 
connection has been reported. The displacing force of a 
passing wheel, might throw the lower end of the fibula back 
toward the tendo-Achillis ; and a similar force acting upon 
the bone while the leg was resting upon its anterior aspect 
might possibly effect a forward displacement. Either variety 
of luxation w^ould be difficult to overcome. While the foot 
was rocked inwards the surgeon should make an eftbrt to 
push or pull the bone into place. Once restored to its natural 
position there would be no particular danger of a reproduc- 
tion of the lesion. 



CHAPTER XV. 



DISLOCATION OF THE ANKLE-JOINT. 



Following the nomenclature heretofore adopted, luxations 
at the ankle will not be regarded as dislocations of the lower 
end of the tibia. In all other dislocations the distal part of 
the limb is assumed to be displaced, though it may not be 
strictly correct in all instances. The foot may be held fixed, 
and a displacing force throw the tibia forward on the astraga- 
lus, the tibia being the bone displaced: the same thing may 
happen to other joints. For example, the arm may be caught 
and held immovably, while a force twists the body until the 
scapula is displaced from the head of the humerus. This cir- 
cumstance does not do away with the fact that the injury, so 
far as surgical recognition is concerned, is a dislocation of the 
humerus. Those who contend for exceptions to ordinay rules, 
as applied to dislocations, gain nothing, and contribute their 
support to Avhat can be correct only a part of the time. In- 
deed, in not a few instances neither form of language could 
be strictly correct, for the displacement is mutual, i. e., a 
double force produces the dislocation, — one drives the tibia 
forwards, for example, and the other propels the astragalus 
backwards in the same accident. It is absurd, then, to de'stroy 
the harmony of nomenclature by adherence to an exception 
which presents no compensating advantages. 

Dislocations of the foot at the ankle-joint take place in four 
directions ; and, mentioned in the order of frequency, they 
stand as follows : outwards, inwards, backwards, and forwards. 

In the outioard dislocation, the injury is commonly compli- 
cated with a fracture of the fibula a few inches above the 
malleolus. The foot is strongly everted, the outer edge of the 
sole being elevated, and the inner resting on the ground. A 

(399) 
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depression exists nt the eestt of fracture, and tbe internal 
malleolus projects prominently. 

The injurj is produced by a violent twist or wrench of the 
foot outwards, as in stepping on the outer edge of the foot the 
sole comes down upon a roll- 
ing stone or a projection of 
frozen earth. Itis often caused 
by a fall, the weight of tlie 
body being received on the 
outer half of the sole, giving 
the leg a cant inwards. This 
injury has already been de- 
scribed in the chapter on frac- 
tures of the fibula; one part 
of the accident rarely occtira 
except in combination with 
the otlier. In extremely rare 
iiistiiiices, the fibula may be 
broken just above the ankle- 
joint, without dislocation of 
the astragaiw; and occasion- 
ally the foot may be luxated, 
partially or completely, with- 
out the fibula being broken. However, the double form of 
injury is to be expected in the miijority of cases. Besides the 
fmcturc of the tibula, either the internal malleolus is broken, 
or the internal liiteial liganieut (deltoid) is torn. If the lower 
end of the tibia be broken, as well as the fibula, and the foot 
thrown outwards with these two inferior fragments, the injury 
is not legitimately a dislocation, but a fracture of both bones 
of the leg. Boyer relates a singular case in which the dislo- 
cation of the foot was not attended with fracture of the fibula, 
but with displacenient of that bone at its upper extremity. 
It is possible for the foot to be thrown outwards, the fibula 
not sutfcring fracture but separation from the tibia at the 
pcroneo-tibial articulation. Such accidents have occurred, un- 
less there has been some mistake on the part of those who 
reported them. 

The ordinary form'of the accident is sometimes adjusted by 
the patient before the surgeon has an opportunity to examine 
the parts implicated in the accident. Finding his foot in an 
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nwkwiird state of dcformily, the patient reaches down and 
twists it buck into place ; and then after being eiirrieil home, 
be ba» his ankle bathed in liniments, believing the injury only 
a spi'tiiii, and does not send for a surgeon uutil be tinds ibnt 
the dirticnlty is more aerioiia and totUoiis tbau at first antici- 
pated. Culled sevenil days after the accident and the return 
of the foot to nearly its natural position, the surgeon must not 
be rtislod by tlie patient's opinion of the case; but shonld 
seek the depression in tlie course of the fibula an inch or two 
above the ankle, and rotate the foot to elicit crepitation. 
Though ihe parts be swollen, a careful examination will reveal 
the nature of the injury. If asked the qnestiou, the patient 
will remember having, with bis own hands, twisted the dis- 
torted foot into position. In the event of dialoeatiou, without 
fracture of the fibula, the reduction is too difficult for the 
jiatient to accomplish, and the surgeon will then find the parts 
involved in the injury just as the accident left tliom. 

Treatment. — The outwai-d dislocation of the uukle, as has 
already been intimated, is not difficult to overoome. In most 
cases the surgeon, after flexing the leg on the thigh to relax 
the gastrocnemius, can with liis hands press the foot into its 
natnral position. It may facilitate the operation by gently 
rocking the foot while moderate extending force is applied. 
After reduction is accomplished, two side splints are to be 
used, with a compress between the lower end of the outside 
splint and the external malleolus, or the outside of the foot 
just below the midleotns, as recommended in the treatment 
of " Pott'a fracture " of the fibula. In some instances, where 
the internal lateral ligament is torn across, as it generally is, 
the ankle will remain weak, with a tendency for the foot to 
turn out too much, especially when a step is made upon aa 
uneven surface. 

Hamilton reports two cases in his work on Fractures uud 
Dislocations, in which the reduction conid not be etfected on 
account of some obstacle in the articulation, whith may have 
arisen from fmcture of the lower extremity of ihe tibia, the 
email fragment being in the way of reduction. He also re- 
ports having amputated the limb for compound dislocation of 
the foot outwards; and a dissection exhibited a fracture of 
the outer part of the articular surface of the tibia, the wedge- 
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shaped fragmeut occupying a position in the joint adverse to 
reduction. 

When the top of the astragalus has slipped away from the 
articulating surface of the tibia, and lodged in the channel 
hctwoeii that bone and the outwardly displaced external mal- 
ieohis, the reduction can not be exceedingly difficult to eflect; 
and if the displacement could not be overcome by ordinary 
moans, the inference would be that a piece of the outer "side 
of the tibia had been chipped off, and dropped down between 
the astragalus and the main fragment of the tibia, either 
maintaining the upright attitude or turning over upon its side 
and becoming an obstacle in the capacity of a wedge. 

The dislocation of the ankle inwards is a rare accident, and 
must occur from a forcible rocking of the foot upon its axis 
in a direction calculated t<^ split off the internal malleolus, and 
to stretch and tear the external lateral ligaments of the joint. 
In this injury the foot is thrust inwards, so that the outer edge 
of the sole meets the ground, and the inner edge is raised, 
making the bottom of the foot present toward the opposite 
foot. The lower end of the fibula, or the external malleolus, 
projects very prominently ; the width of the joint is increased ; 
and the internal malleolus is displaced and moves with the as- 
tragalus. In a case that recently came under my observation, 
the internal malleolus wasbroken, and the fibula was fractured 
three inches above its lower extremitv. If I had not seen the 
deformity before it was overcome, I should have been disposed 
to believe that the luxation had been originally outwards, and 
that in the efforts at reduction, the foot had been rotated too 
far inwards. The accident happened by a fall from a building, 
the foot striking among some rubbish. It is n(»t improbable 
that the displacement was primarily outwards, breaking the 
fibula above the ankle, and the internal malleolus, by the 
strain on the deltoid ligament; and that by a further descent 
of the bodv the foot received an inward cant which threw it in 
that <lirection beyond its usual limit. 

Treatment. — The inward dislocation of the ankle is always 
reduced with ease. If the patient has not turned the foot 
into place with his own hands, the surgeon has only to seize 
the foot and make extension, at the same time rotating it out- 
wards. Xo powerful forces are required to replace the luxated 
bones, or to adjust the displaced fragments. The healing pro- 
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eesa will occupy four or five weeks, and duriug this time the 
two leg splints should tic worn, with a compress between tliu 
inside of the foot, below the malleohis, aud the lower end of 
the epliut. Any rotation or distortion of the foot is to lie 
corrected duriug the time the dressing ia worn, by the judicious 
use of adhesive strips, which in their application are to bt-giu 
at the base of the great toe and cross the hollow of the I'-'ot 
obliquely, along the coui-se of the peroneus longus nioscie, 
and thence over the external malleolus and up the leg on ilB 
anterior aspect. The position of tlie foot csui be regulated by 
the proper employment of strips of adhesive plaster, even if 
no splints be applied, though the use of splints keeps the ankle 
from turning laterally in either direction. If the fragment 
embracing the internal nialloolua unites to the restof the bone 
by osseous consolidation, the cure will generally be satisfac- 
tory ; but if it make only a ligamentous connection the ankle 
must always remain weak. 

^ ,^ Dislocation of the foot bachcards 

Fio. 127. » I , ■ 1 .. 

may take place m a leap from a car- 
riage in motion, or from a full in 
which the heel catches or the toes 
meet simiething solid, the impetus 
of the body carrying the log for- 
wards. The displacement is gener- 
ally accompanied with a fracture of 
the fibula just above the ankle, the 
lower fragment, constituting the ex- 
ternal malleolus, remaining in con- 
tact with the astragalus. The tibia 
takes a position in front of the as- 
tragalus, on the uavieular and cunei- 
form bones. 

The symptoms of this accident 
are a shortening of the anterior part 
of the foot and a lengthening of the heel, The toes are 
pointed downwards, and the extremity of the tibia forms a 
projection in front of the ankle. The tcndo-Achillis is ai-ehed, 
and the tendons on the top of the foot are tense and sharply 
defined. 

Trbathkkt. — This variety of dislocation is commonly re- 
duced without much difficulty, though considerable extending 
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force is required before the bones of the leg and foot can be 
pulled and pushed into their proper positions. The flexing 
of the leg on the thigh relaxes the gastrocnemius muscle, 
therefore an assistant should put his arm under the lower ex- 
tremity of the thigh, to make counter-extension, while the 
surgeon makes extension with one hand on the patient's heel 
and the other on his toes. The dressing and after-treatment 
should be much like that recommended for treating the lateral 
dislocations of the ankle. Due regard must be exercised for 
the fracture of the fibula. 

In some cases it may be found difficult to maintain the parts 
in place after reduction is accomplished. However, if the foot 
is kept flexed on the leg, and the heel made to support the 
weight of the limb, the tendency to displacement is mostly 
overcome. In cases where the heel will endure pressure, and 
the anterior part of the leg near the ankle, some additional re- 
tentive means may be employed. If the foot and leg be placed 
in a box, with the heel suspended on a strip of buckskin, an- 
other strip of the same material may be made to press on the 
front of the leg by passing the ends through two holes bored 
in the sides of the box below the level of the limb, and then 
tied over the top of the box. Great watchfulness is needed 
to prevent a slough of the heel, for such a complication is fre- 
quent, and its effects tedious and distressing. 

Dislocation of the foot forwards is the rarest form of dis- 
placement occurring at the ankle-joint. The injury arises 
mostly from falls, the foot meeting the ground with the toes 
elevated, and there remaining fixed while the descent of the 
body curries the leg bones down behind the summit of the as- 
tragalus. One of the best described cases is that of Mr. R. 
W. Smith, in the Dublin Quarterly Journal of Medical Science, 
for May, 1852. The subject of the accident was a sailor, who, 
while assisting to raise a very heavy cask on board ship, hav- 
ing at the same time one leg much flexed on the foot, and the 
thigh on the leg, was struck by the falling of a cask just above 
the knee, forcing the distal end of the tibia backwards from 
oft' the astragalus on the upper and posterior surface of the 
calcaneum. The symptoms of this accident were, a lengthen- 
ing of the dorsum of the foot to the extent of one inch, and a 
shortening of the leg to the extent of half an inch, the two 
malleoli being so much nearer the ground. The projection of 
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the heel liad d'lsnppettreil, anil the tibia formed a remarkable 
projection ill front un J to the inner side of the teado- Achillis. 
The tibulii wiia miinjiired ; but the extremity of the inner 
malleolua received a fi-acture. 

The only accident with which thia could he coufounded is a 
fracture of the tibia immediately above the ankle-Joiut ; hut 
the Bituution of tlie malleoli would be decisive of tlic nature 
of the injury. " In the few eases of this accident which have 
been published," aaya Mr. Carsteu Hotthouse, " reduction was 
not efl'ecled, and tJie patients remained very lame; but there 
eeenia to be no reason why cases of this description, if seen 
euHy and properly recognized, should not be reduced in a 
eimilur mauuer to the lateral dislocations, and treated in all 
respects similarly," 

A dislocation of the foot forwards could not take place 
without extensive laceratiou of nearly all the ligamentona 
structures about the joint; aTid the teudona passing behind 
the two malleoli ai-e put greatly upon the stretch, and may 
drop from their sheatlis into the mortiae-like excavation usually 
occupied by the astnigiilus. 

Treatment. — The forward luxation of the foot can not he 
overcome without woll-dinocted and vigorous efforts on the 
part of the surgeon and assistants. The aid of chloroform in 
relaxing the tuusclos is invaluable ; and the patient should be 
made to tjike the agent until he ia prafoundly under its 
inHnencc. The injured limb should then he flexed at the 
knee, and held by an assistant; the foot is to be extended by 
the hands of another assistant; and the surgeon pulls the leg 
foi-warda and pushes the foot backwards. If several effoiis of 
this kind prove unsuccessful, the most unyielding tendoua may 
be divided subcutancouely, to facilitate the reduction. Once 
in place, great care must be exercised to prevent a recurrence 
of displacement. The weight of the limb must not rest on 
the heel, but on the leg above the ankle. The limb should be 
kept lit rest for several weeks, or until it is presumed that the 
torn ligamenta have united. 



CHAPTER XVI. 



DISLOCATION OF THE BONES OF THE FOOT, 



Says Mr. Robert Wm. Smith, in his Treatise on Fractures^ 
etc., " The mechanism by which the bones of the foot are 
secured against the effects of external violence, is so complete 
and powerful, that we seldom have opportunities of witness- 
ing luxations of the bones of the tarsus from one another, or 
their displacement from the metatarsal range." 

The 08 calcis has been dislocated from its relations with the 
astragalus, and in the same injury the scaphoid bone has been 
disconnected from its astragaloid relations, these bones with 
the rest of the foot going backwards, causing the head of the 
astragalus to take a position upon the instep, where it forms 
a tumor, projecting almost through the skin. The foot is 
shortened in front of the leg, and the heel is elongated. An 
example of this injury is reported by Macdonnell, in the 
Dublin Journal, On the 6tli of August, 1838, Mr. Carmichael 
was riding at a brisk trot when his horse suddenly fell. To 
prevent being pitched forwards, he threw himself back in the 
saddle, and strongly extended his legs to meet the ground. 
The shock of this descent was accordingly received upon the 
anterior extremities of the metatarsal bones, especially the 
metatarsal bone of the great toe of the right foot, which alone 
came to the ground. The following were the symptoms: 
" The toes were turned outwards, the inner edge of the foot 
forming an angle of about 30° with its natural direction ; the 
sole was slightly turned outwards, and the outer edge sligVitly 
elevated. The concavity of the tendo-Achillis posteriorly 
was manifestly increased, and the heel lengthened. On grasp- 
ing the soft parts between the tendo-Achillis and tibia, we 
found the distance between these parts much greater than in 
the other foot. The absence of the hard projection, which 

(406) 
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would have been formod by the »p|ier urt'iculuting aiirface of 
the adtragtilus, Imil it passed buukwards with the olher tarsal 
boitea, waa evident. The malleoli were perfectly detiiied. 
Uelow wild before the iiiuei- there waa a hard pTOiuiiieuce, over 
whicli the skiu was tcuse, foi-med by the iuuei- surface of the 
a^trikgaliis brought into relief by the dieloeatiou, and the slight 
everaion of the sole of the foot. Much the most striking part 
of the deformity consisted in a promiaence on the dorsum of 
the foot. Immediately in front of the tibia it prcacnted a flat 
aui-fitce broiid enough to reeeive the tingep, and from which 
there was an abrupt descent ui>on the anterior part of the tar- 
sus. Over this projection, caused by the head of the astraga- 
liKf the irjtcguments were so tense that it was evident a very 
small adilitionul force would have driven It through the skin. 
Lastly, on taking the distance from the poiut of the internal 
malleohiij to the extremity of the great toe with a tape- 
measure, I found it to be nearly exactly an inch less than the 
distance betwoen the same points in the left foot. We could 
detect no fracture. The foot could be flexed and extended, 
but it occasioned great pain." To understand this dislocation 
better, it must he considered that the astragalus retains ite 
normal connections with the tibia and external malleolus, and 
becomes disconnected from the calcaiieum and scaphoid bonea, 
they passing bai-kwards. 

The rednctioH of euch a dislocation is to be effected by the 
strength of the surgeon's hands, the patient being ana;8the- 
tized, and his leg flexed and managed bj an assistant, who 
pulls the tihia, tibula, and astragalus backwards, and the sur- 
geon, with one hand on the patient's heel and the other on his 
instep, exerts extension and a forward movement of the foot. 
Some twisting and rotation of the foot facilitate the return 
of tlie displaced bones to their normal relations. 

Dislocation of the caleaneum and the other bonea of the 
foot f'trioarih, the astnigalns alone being left in connection 
with the bones of the leg, is an exceediTigiy unconinion acci- 
dent, Malgjiigne finila but one example, and that is reported 
by M, I'arise. The injury happened to a quarrynian who, 
while at work, with his left foot resting on a block of stone, 
and his right on the ground, was thrown forcibly forwards by 
the falling of a mass of stone ; the thigh being nt the same 
time strongly flexed on the trunk, the leg on the thigh, and 
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the foot on the leg. The following symptoms were observed : 
the foot was flexed ; the projection of the heel had disap- 
peared ; and the bones of the leg with the astragalus in its 
normal relation with them, were found behind the calcaneum, 
or were resting upon its posterior extremity. As no crepitns 
was discoverable it was presumed that the injury was a dislo- 
cation ; but the pain and the swelling were so great, that a 
complete examination could not be made, and reduction was 
not attempted. Nine months afterwards the condition of the 
limb was as follows : the foot was flexed at a right angle 
with the leg, its point inclined inwards, and its inner border 
slightly depressed ; it was elongated in front of the bones of 
the leg, and the projection of the heel was completely effaced. 
At the level of, and a little below the malleoli, posteriorly, 
was a bony projection, which pushed backwards the tendo- 
Achillis beyond the heel. Above this projection there was 
another less marked, formed by the posterior and inferior 
margin of the tibia ; the malleoli were not separated from 
each other, nor did they present any traces of fracture. The 
extensor tendons of the toes were stretched over the instep, 
and beneath these on the outer side was a projection, which 
appeared to be the head of the astragalus, and immediately 
in front of this a depression. Flexion and extension of the 
ankle-joint existed to a limited extent. 

It is possible that this displacement could not be overcome, 
but if chloroform had been administered, it is quite probable 
that a surgeon to pull the foot backwards, and an assistant to 
pull the leg forwards, might have accomplished reduction. 
Flexion of the leg and extension of the foot, would favor a 
return of the bones to their accustomed places. 

Dislocation of the foot sideways at the calcaneo-astragaloid 
joint, is apt to be incomplete and compound ; the astragalus 
rests on a portion of the os calcis, and is not thrown upon its 
side, as it would be if the dislocation were complete. Forced 
adduction and abduction are the principal causes of these 
lateral dislocations of the calcaneum. 

In the outward dislocation the foot is abducted, the outer 
border of the. sole being raised, and the inner resting on the 
ground. The external malleolus is buried in the fossa caused 
by the eversion of the foot, and the inner malleolus and the 
head of the astragalus project unnatumlly inwards. In thu*- 
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teen ekatnples of this variety of dislocation collected by Broca, 
nine were compound, and in six the fibnia wns broken. 

The inward dbloeation at the calcaneo-astragaloid joint, 
presents deformities simitar to the varus form of clnb-foot; 
the foot is inverted, and ita inner border raised. The head of 
the astragalus and the external malleolus project beyond the 
outer border of the foot, and a deep depression exists below. 
Oil the inside of the foot an elongated projection, formed by 
the inner boixier of the calcaiieum, completely masks the in- 
ternal malleolus. The scaphoid bone can be felt nearer to the 
OS calcia than natural, and thus the inner boi-der of the foot is 
shortened and rendered somewhat concave, while the outer is 
lengthened and made unnaturally convex. 

The widest difference seems to exist in Ihe difficulties en- 
countered by the sevei'al surgeons who have reported cases of 
dislocation of the bones of the tarsus. Probably the kind 
and degree of disphtcement are not always the same; and it 
is possible that all cases were not maniiged with the same 
amount of intelligence and pereeverancc. In not a few in- 
stances the ligaments of the tarsus, and the tendons passing 
from the leg to their insertions in the foot, act as mechanical 
impedimenta to the return of the displaced bones; iu ex- 
tremely rare cases, they may become insuperable obstacles to 
reduction. In those cases in which it is apparent that the 
tendons offer the principal resistance to reduction, it is advis- 
able to divide subcutaneously the tendo-Achillis, and perhaps 
the tibialis anticus and posticus. 

In some dislocations about the foot and ankle it is ex- 
tremely difhcult to determine the exact nature of the injury, 
one lesion so much resembles another. There are detbrniilies 
attendant upon fractures in the immediate vicinity of the 
ankle, that appear like those following luxations of the bones 
of the tarsus, therefore the surgeon should exercise his powers 
of discrimination if he would escape making a faulty diag- 
nosis. Those injuries which are compound, do not present so 
many difficulties in the way of a correct solution of the mys- 
tery. It would not ordinarily be easy to diagnose n rotation 
of the astragalus, in which the upper or trochlear surface pre- 
sented inwards, and its outer sui'face upwards ; but if the ac- 
cident leave an opening to the bone the insertion of the hnger 
might determine exactly the nature of the displacement. 
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According to the results of cases collected by M. Broca, it 
is much safer to let a dislocated tarsal bone, which can not be 
reduced, remain in its abnormal position than to attempt to 
remove it ; and amputation, which has so many times been 
adopted at once after some of the tarsal dislocations, should 
not be considered as long as there existed a possibility of es- 
caping gangrene, and other serious complications.. In acci- 
dents of a crushing character, breaking and displacing tlie 
bones, and compounding the injury by lacerating the soft tis- 
sues, no special rules can be given which would be generally 
applicable, yet in the management of such injuries, the accom- 
plished surgeon who is accustomed to act in emergencies, and 
is governed by the general principles of his science, knows as 
well what the necessities of each particular case demand, as 
if he had just studied a written direction for the treatment 
of such a case. 

The astragalus, when it is displaced, may become so com- 
pletely isolated from nutritive connections, as to be in danger 
of necrosis. Under such circumstances, it would be better to 
extract the bone at once, than to leave it where by prolonged 
irritation it might jeopardize the limb, or even the life of the 
patient. 

Mr. Burnett, in the London Medical Gazette, for 1837, de- 
scribes the case of a gentleman who, in taking a leap while 
fox-hunting, dislocated the scaphoid bone from its connections 
with the cuneiform bones. A wound three inches in lenjrth 
was made in the instep through which the scaphoid and part 
of the astragalus protruded. By making steady pressure on 
the bone for fifteen minutes it was reduced. The wound 
healed, and the patient recovered the free use of the foot. 
Piedagnel was unable to reduce a displaced scaphoid that 
came under his observation; andthebone being broken longi- 
tudinally, and the accident compound, he amputated the foot. 

In the case of Walker, reported in The Medical Examwer^ 
for 1851, the scaphoid was forced forwards and upwards, as a 
stone is forced from an arch. By bending the foot downwards, 
the surgeon was enabled to press the projecting and displaced 
bone back into its normal position. 

Malgaigiie has not seen a case of dislocation of the cuboid 
bone, nor has he confidence in the reports of those who claim 
to have met with the accident. The assertion of Piedagnel, 
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tLat the boue tiiny be displaced in three directtous, la piobiibly 
based upon specuiatiou.as otiier surgeons, since liis time, have 
enjoyed greiit opportunities lor observing such dieplacenicuts, 
if they were of even mre occurrence, and no well authoiitt- 
catcd accident of the kind lias been reported. There ^ecnia 
to be nuthing in the shape uf the boue, or in its conneiitions, 
to prevent disphieeinent; and that is probably why it bjiE been 
stated thiit the bone may be dialocuted downwards, inwm-ds 
and upwanls. 

The internal cuneifonii bone may be luxated from its sca- 
phoid connection iu nu upward and iuwuixl direction, as if in- 
fluenced by tbe action of the tibialis anticus muscle; and ita 
anterior extremity may also be forced from its metatursai rela- 
tione, though in conformity with the iiotnehclattire adopted in 
this work, such a displacement must be considered us a luxa- 
tion of the metatarsal bones. All three cuneiform bones have 
been luxated upwai*ds, the deformity being marked, and the 
diiignoaia easy, on account of tlie bouea being thinly covered 
on the dorsum of the foot. The reduction, when the internal 
cnnuiform is displaced aiugly, or the three together, is not 
ditiicnlt. The foot is seized in such a way that the bunds 
bend the anterior part of the foot downwards, and the thumbs 
press the boue or bouee back into place. 



DISLOCATION OF THE METATARSAL BONES. 

Robert Wm. Smith, of Dublin, makes the following appro- 
priate remarks: "When we reflect upon the admirable 
meclianism of the foot; when we consider the beautiful con- 
struction of its arehes, the pecnliar forma of the tarsal bouea, 
the extent of tlieir articulating surfaues, and their mode of 
adaptation to each otlier; when we also take into account the 
number and strength of the ligaments which bind them 
together, the arrangement of the muscles, tcndoLis, and tendi- 
nous expansions in the plantar region, and the very slight de- 
gree of motion which is permitted to the boues; — when we 
reflect upon all these conditions, we find, that in the mechan- 
ism of tilts solid, but lit the same time, highly elastic fabric, 
nature has adopted every provision calculated to ensni-e 
strength, and immunity from external violence. 
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" Notwithstanding, however, these numerous and varied 
sources of. security, the bones of the foot occasionally sutler 
displacement, when subjected to the influence of great exter- 
nal force." 

Sir Astley Cooper observes : " The metatai*sal bones I have 
never known luxated ; their union with each other, and irreg- 
ular connection with the tarsus, prevent it; and if it ever hap- 
pens, it must be a very rare occurrence." 

Mr. Robert Smith, whose words have just been quoted, 
twice liad an opportunity of ascertaining by post mortem ex- 
amination, that the metatarsus and internal cuneiform bone, 
were dislocated upwards and backwards, the luxations having 
remained unreduced many years. The appearance of the foot 
in both instances indicated pretty clearly the nature of the 
accident. The heel preserved its natural relations to the 
bones of the leg ; but the foot in front of the ankle-joint was 
shortened an inch or more ; the inner edge of the foot was 
elevated, and the outer depressed ; the sole of the foot exhibits 
a rounded appearance, and the dorsum a transverse j»roini- 
nence, situated about an inch below and in front of the ankle- 
joint. Upon examining the skeleton of the foot, the meta- 
tarsal bones, and the internal cuneiform, were found dislo- 
cated upwards and backwards upon the tarsus. The accident 
which eftected the displacement was a fall from a horse. 

In the second e)tample the history of the case was not ascer- 
tained. The patient died of malignant disease of the abdomen 
at the Richmond Hospital ; and as he did not walk lame, no 
inquiry was made concerning the condition of the foot w^nich 
appeared simply fore-shortened in front of the ankle-joint. 
The appearance of the foot in every particular, was like that 
of the other just described. Dissection showed that tiie second, 
third, fourth and fifth metatarsal bones, and the internal 
cuneiform bone, were dislocated upwards and backwards upon 
the tarsus. Anchylosis had taken place between the tarsus 
and metatarsus, and osseous buttresses had been thrown out 
to assist in the consolidation. Mr. Smith thinks the disloca- 
tion is liable to occur " when a person, in falling or leaping 
from a considerable height, alights upon the anterior part of 
the foot. Under these circumstances, the limb is submitted 
to the operation of two forces operating in opposite directions ; 
one, the weight of the body and impulse of the fall, tending 
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to depress the tarsal Ijoiies; the other, the resistance of the 
gVound, tending to disphico the metatai'siis upwards ; the ar- 
ticulating surfaces thus glide past each other, and tlio anterior 
part of the foot is then drawn backwanls, and the aspects of 
its surfaces altered by muscular action." 

In the injuries just de-jcribed it will be observed that the 
first metatarsal bene — the one to which the great toe belongs — 
was not dislocated, strictly speaking, but, as it went upwards 
and backwards it followed the rest of the metatarsal row, and 
the internal cuneiform bone, to which it maintained its normal 
connections. 

Mr. Smith thinks that the two cases of dislocation of tlie 
metatarsus upon the tarsus related by Sanson, as hnviiig hap- 
pened in the practice of Dupuytren, may have been strictly 
Buch, but he inclines to the opinion that the iutornal cuneiform 
bone preserved its couneLtions with the firet metatarsal bone ; 
and if that condition was overlooked, he regards it as not the 
slightest disparagement to the judgment of that great surgeon. 
The two cases dissected by Smitli were found unreduced; and 
it is not known whether attempts at reduction were ever made. 
Dupnytren found it impossible to reduce the bones to place in 
the two cases coming under his treatment. 

In a case of dislocation of the metatarsus under the tarsus, 
reported in the Dublin Qiiarkrly Journal of Medicine, lSo4, aa 
falling to the practice of Mr. Tnffnell, in the Dublin City 
Hospital, reduction was not accomplished, though the most 
powerful and pei-severing efforts were made. The accident 
happened to a trooper whosehorse fell upOn the soldier's right 
leg and foot, crushing them against the ground. In six months 
after the accident the patient was able to walk upon the heel 
and outside of the foot, but could not bear any weight upon 
the sole on account of the burning, lancinating pain excited 
by the endeavor. 

Dr. Ilei-sbcy, of Willinmaville, Jf. If., in 1866, reported to 
the lioatvn Medical and Surgical Journal, a dislocation of the 
first, second, and third mctalnrsnl bones upon the tarsus. The 
accident occurred to a young man who was suddenly dis- 
mounted from a horse. The reduction was accomplished as 
follows: an assistant made counter-extension upon the heel, 
and the surgeon grasped the anterior extremity of the foot 
with both hands, made extension, bent the toes downwards, 
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and with his thumbs pressed the projecting bones back to 
their natural position. 

A lateral dislocation of the metatarsal bones outwanh is re- 
ported by Dr. Gross io have occurred in the practice of Drs. 
Green and Swift, of Easton, Pa. The accident happened to 
an elderly gentleman who, in falling down a flight of staii-s, 
sustained the injury. The metatarsal bones were all forced 
laterally outwards to the extent of a half inch or more ; and 
the foot is reported to have been shortened and twisted. 

The reduction was accomplished by extension, and pressure 
in directions calculated to return the displaced bones to their 
natural positions. 



DISLOCATION' OF THE PHALANGES OP THE TOES. 

The great toe is dislocated at the metatarso-phalangeal ar- 
ticulation much more frequently than the other toes. Of 
twenty-two cases, confined to the first row of phalanges, re- 
ported by Malgaigne, the great toe sutfered luxation in nine- 
teen instances ; and in the three other cases, all the toes were 
dislocated at once. The displacements are generally, if not 
always, upwards, the phalanges being forced upon the meta- 
tarsal bones. 

Partial displacements of the toes are common ; and com- 
pound luxations are more frequent than in displacemeiits at 
other joints. There seems to be a certain analogy between 
the dislocation of the first phalanx of the great toe, and that 
of the corresponding phalanx of the thumb; and a similar 
difficulty is experienced in the reduction. As both joints are 
organized on the same general plan, it would be strange if 
the like causes did not produce like eftects, the same kind of 
resistance being oftered in both articulations. In tlie only 
case of dislocation of the great toe at its metatarso-phalangeal 
articulation, that has come under my treatment, I met with 
no serious obstacles to a ready reduction. Extension was 
made upon the toe by an assistant, and with my hands around 
the sides of the foot to exert counter-extension, pressure with 
the thumbs against the projecting and displaced phalanx, 
etfected reduction. In the event of failure after employing 
^11 ordinary means, it would be justifiable to divide the oppos- 
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ing barriers, whether they be ligaments, or tendons, or both, 
though such a course should be avoided if possible. 

Dislocation of the second row of phalanges, is an accident 
of extremely rare occurrence. Reduction, by means of exten- 
sion and pressure, has not been difficult in the few eases re- 
ported. 

The terminal bones of the toes have been luxated ; and tlie 
accident, as with other dislocations of the toes, generally 
arises from falls received in horseback exercise. A crushing 
force so directed as to. double the toes under tlie foot, is the 
one which commonly produces displacement of one or fnore 
of the phalanges. The pain attendant upon the displacement 
is severe ; and the deformity denotes the character of the in- 
jury. Reduction may be accomplished by the ordinary man- 
ipulation required to reduce displaced digital extremities. 
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Levis* dressing for fracture of the clavicle H.'8 

Ligamentous union after fracture of^he neck of the femur 181 

Ligament, capsular, of the hip-joint 179 

Ligamentous union after fracture of the patella 218 

Malar bone, fracture of the •• 78 

Malgaigne and others on shortening after fracture of the femur 203 

Management of fractures 43 

Many-tailed bandage 55 

Maxillary, superior, fracture of the 78 

inferior, fracture of the 80 

Metatarsus, fracture of the 251 

Mobility as a sign of fracture 22 

" Natural method " of producing extension '. 48 

of applying extension in treating fractures of the femur 198 

Nasal bones, fracture of the 75 

Neck of scapula, fracture of the 114 

Neck of femur, fracture of the 172 

Olecranon process of ulna, fracture of the 137 

Osseous fragility 20 

Paget, ensheathing callus of. 34 

Partial fracture (incomplete) 26 

Patella, fracture of the 215 

Pelvic bones, fracture of the 165 

Phalanges of tlie hand, fracture of the 163 

of the foot, fracture of the ... 252 

Pott's fracture of the fibula '.^42 

Ptibes, fracture of the 165 

Radius, fracture of the 145 

fracture of the neck of the 145 

fracture of the shaft of the 148 

.Colics' fracture of the. ^ 150 

Barton's fracture of the ... 150 

Reduction of fractures 49 

Re-dressings of fractures 64 

Responsibility in the treatment of fractures 44 

Ribs, fracture of the 95 

Sacrum, fracture of the ., 167 

Sand bags in the treatment of fractures of the leg 47 

Scapula, fracture of the 110 

Shoulder blade, fracture of the i lie 
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Signs of fracture 22 

differential, of fractures and dislocations 2G 

Silver wire to fasten together fragments of lower jaw 80 

Smith, of Dublin, on fracture of the clavicle 105 

Spinal cord, injuries of the 02 

Splint, long straight, for treating fractures of the thigh 105 

Dupuytren's *....- 240 

Starch bandage, treatment of a case with 2:^4 

Sternum, fracture of the 101 

Swinburne's method of making extension ^ 124 

Tarsal bones, fractures of the 249 

Tibia, fracture of, singly 235 

Thigh bone, fracture of the 171 

Treatment of fractures 43 

Trochanter, fracture of the 185 

Ulna, fracture of the olecranon process of the 1 ^7 

fracture of the coronoid process of the 140 

fracture of the shaft of the 142 

Union of fractured bones 29 

by " first intention." 33 

defective JL 41 

ligamentous, after fracture of the neck of tho femur 181 

ligamentous after fracture of the patella 218 

Weight and pulley for extension 199 

" Wire breeches" 59 

in the treatment of fracture of the neck of the femur 188 

Zygomatic arch, fracture of the 74 



PART II. DISLOCATIONS. 



Ancient dislocations, dangers in attempts at reduction of 271 

Ancient dislocation of the hip-joint 384 

Ankle, dislocation of the 3U9 

Axillary vessels, dangers of rupture of, in attempts to reduce ancient dis- 
locations of the shoulder 273 

Beach on the reduction of dislocations of the hip by manipulation 372 

Blackman on the reduction of ancient dislocations of the shoulder 272 

Carpal bones, dislocation of the 352 

Carpus, dislocation of the 34l> 

Cartilages of the knee, displacements of the 31)4 

Causes of dislocations.. 281 

Clavicle, dislocation of the 305 

Dislocation, general consideration of the subject 255 

an injury of frequent occurrence 255 

division of the subject of 261 

congenital 261 
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Dislocation?, traumatic 263 

partial 26-1 

ancient 265 

dangers in attempts at reduction of. 271 

relative frequency of. 266 

symptoms of 267 

alleged malpractice following 268 

recurring, of the shoulder 277 

causes of. '.'isl 

general treatment of. • 284 

compound 288 

of the inferior maxillary 29<» 

of the vertebrae 297 

of the ribs 303 

of the clavicle 305 

of the scapula 310 

of the humerus... 314 

of the shoulder 314 

of the humerus, with fracture 332 

of the elbow 335 

of the head of the radius forwards A 341 

of the head of the radius backwards.,., 343 

df the ulna backwards 346 

of the radius from thft ulna 347 

of the wrist 340 

of the carpal bones 352 

of the metncarpuJ bones 353 

of the phalanges of the fingers 355 

of the thumb ..,. 355 

of the fingers 357 

of the femur * 359 

of the hip .^'9 

of the hi]), anomalous t 38:' 

of the hip, ancient 384 

of the hip, congenital :r85 

of the hip, partial 385 

of the hip, and fracture 3fiti 

of the patella 3rfS 

of the tibia 391 

of the knee , 391 

of the knoo, compound 39C 

of the tibio-fibular articulations 397 

of the fibula 39s 

of the ankle ::9'» 

of the bones of the foot 4«'*: 

of the metatarsus ; 41 i 

of the phalanges of the toes ^ 414 

Elbow, dislocation of the ! 335 

Femur, di.«il()cation of the 359 

Fibula, di.sloc'uti(m of the 398 

Fingers, dislocation of the 357 
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Foot, its dislocation outwards 399 

dii«locution of the bones of the *, 406 

Frequency of the ditierent dislocations 2GC 

Gibson on the reduction of ancient dislocations 275 

Gilbc-"*'« substitute for the pulley force a«>9 

Hip, dislocations of the 'M>*.* 

dislocation of the, with fracture of the femur 38<» 

congenital dislocation of the 38r> 

recurring dislocation of the 278 

Humerus, dislocation of the .'U4 

with fracture 332 

ancient dislocations of the 272 

Hysterical artcctions simulating dislocations 284 

** Indian puzzle " ^ 358 

Jarvis Adjuster 286 

Jaw, dislocation of the 290 

Joints, comparative frequency (»f dislocations at the 359 

Jones' case of alleged malpractice 208 

Knee-pan, dislocation of the 388 

Knee, dishuatitMi of the : 391 

displacement of the semilunar cartilages of the 394 

compound dislocation of the 39<) 

Larkin versus Jones, suit for alleged maljiractice 208. 317 

Ligaments of joints 258 

untorn portions of 260 

Luxation, see Dislocation 2;'5 

Malpractice — Larkin versus Jones 208, 317 

Markoe on the reduction of dislocation of the hip 374 

Manipulating plan for reducing disl(>eations of the hi]>, hi-tory of the 370 

Metacarpus, di>location of the 35:-. 

Metatarsus, dislocation of the ; 411 

"Natural bone setters" 2.)5 

"Natural plan " of reducing dislocations of the hip, by Ueid 259 

Paralvsis foUowini:: dislocation of the vertebne 30D 

Patella, dislocation of the 388 

Pathology of dislocations 200 

C^ ft 

Phalani'^es of the fingers, dislocation of the 35b 

of the toes, dislocation of the 414 

Pulleys, on the use of, in reducing dislocations 259, 3'^S 

Pulley force, Gilbert's substitute for 309 

Radius, dislocation of the 342 

from the uli^i 347 

Reid's manipulating plan of reducing dislocations of the hip-joint.... 259, 372 

Recurring dislocation of tlie hip 278 

Relative frequency of dislocations 200 

Ribs, dislocation of the 303 

Scapula, dislocation of the 310 

Semilunar cartilages o'* the knee, displacements of the 394 

Shoulder, recurring disIocati(»n t>f the 277 

anci(*nt dislocations of the 272 

dislocation of the.. 314 



Elbi 
Fen] 
Fibu 
Fing< 
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Spanish windlass for multiplying forcp 

Smith, Dr. Nathan 

Sweet, "a natural hone setter.''.. 

Tarsal hones, dislocation of the 

Tarsus, dislocation of the 

Tenotomy to facilitate reduction of dislocations 

Tihia, dislocation of the 

Tihio-fihular dislocation 

Thunihi dislocation of the.... ^ 

Ulna and radius, dislocation of the, at the elbow 

dislocation of the, backwards 

Vertehrse, dislocation of the 

Warren on dislocation of the hip 

Whitwoith *< a natural bono setter." 

Wristy dislocation of the. 
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